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ABSTRACT 
 
 This study veers from the traditional perspective of examining school efficiency or 
productivity as a cost minimizing process, in which educational inputs are minimized to achieve 
maximum outputs (student performance). Instead, it provides a critical examination of the 
dominant, cost minimizing assumption associated with efficiency models and suggest schools 
instead behave similarly to budget maximizers as presented in Niskanen’s (1971) seminal budget 
maximizing framework. The study examines the relationship between total student expenditures 
and subsequent student outcomes, establishing the relative efficiency of Texas school districts 
using stochastic frontier analysis within a budget-maximizing framework. Additionally, the study 
investigates how special education populations are structured within those districts deemed 
efficient or inefficient.  
 The results of the study concluded that district efficient type did not result in different 
educational outcomes for students with disabilities. While analysis revealed that inefficient 
districts spend almost twice as much as efficient districts, no other significant differences were 
identified among districts type based on the percentage of students receiving special education or 
student performance. This study contributes to the growing need to identify more appropriate 
estimation techniques for measuring school productivity and how students with special needs 
should be included in the education productivity conversation. 
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CHAPTER ONE 
INTRODUCTION  
Texas is one of the largest K – 12 public school providers (National Center for Education 
Statistics, NCES, 2015). Additionally, Texas has a diverse student population. In 2015, its 
student population identified as 52% Hispanic, 29% white, 12.6% black, 3.9% Asian, and 2 % 
multiracial. The number of students identified for special education in the state of Texas has 
decreased over the last decade. According to the Texas Education Agency (TEA), students 
receiving special education services decreased from 11.7% during the 2004 – 2005 school year 
to 8.6% during the 2014 - 2015 school year (TEA, 2016a). While Texas’s identification rates are 
lower than the national average of 13% (NCES, 2016), there is a large academic performance 
gap between students with disabilities and their non-disabled peers. The state’s 2015 – 2016 
student academic performance report reveals that 39% of special education students meet the 
satisfactory or above requirement on the state’s standardized assessment in all grades as 
compared to 75% of their non-disabled peers (TEA, 2016b). Moreover, the longitudinal dropout 
rate for the class of 2014 special education cohort was 11.2%, which is almost double the state 
average of 6.6% (TEA, 2015a). 
The prior reauthorization of the Elementary and Secondary Elementary Act (ESEA) 
might have heightened accountability measures across the nation, but the concept was not new to 
Texas. In fact, Texas has a litigation past that prompted the state to address funding inequalities 
to provide equal access to students’ educational access and outcomes. Most notable is the San 
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Antonio v. Rodriguez case, which challenged the constitutionality of the Texas school finance 
system (San Antonio Independent School District v. Rodriguez, 1973). The case highlighted the 
inequalities of per pupil spending, especially for low tax generating districts and became a 
catalyst for additional litigation pertaining to the equal funding of schools given socio-
demographic disparities (Moran, 1999), thus, raising the issue of the relationship between 
educational funding and educational quality and student achievement (Moran, 1999).  
This dissertation seeks to explore an important concept in education policy on whether 
school performance can be measured while accounting for system efficiencies. The central 
tension of this argument pertains to whether what is spent to educate students has a connection to 
students’ performance or if the level of educational inputs mattered in producing student 
achievement outcomes. This study will focus on Texas school funding’s relationship with 
student performance and introduce special education discourse to the topic by focusing on what 
is spent on special education programs along with examining some programmatic characteristics.  
As education stakeholders and policy makers search for the perfect process to guarantee 
increased student academic outcomes, students with disabilities and the unique sets of attributes 
they encompass are not easily accounted for in the educational process.  Students with 
disabilities account for approximately 13% of the K-12 student population enrolled in U.S. 
public schools (U.S. Department of Education, 2014). Additionally, states on average spend two 
to three times as much to educate students with special needs (Chambers, Parrish, & Harr, 2004), 
when compared with non-disabled peers. According to Alonso and Rothstein (2010) special 
education accounts for an estimated 20% of total school spending. Students with disabilities 
require additional school funding due to the high needs nature of the population (Sigafoos, 
Moore, Brown, Green, O’Reilly, & Lancioni, 2010). The additional funding supports direct and 
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indirect services, such as special education teachers and instructional aides to provide specialized 
curriculum and equipment. Students with special needs often require more resources to obtain 
their educational goals (Sigafoos, et al., 2010) or to produce similar outcomes to those of their 
non-disabled peers. Yet, while a plethora of research exists on attempting to determine the 
relationship between financing education and student outcomes, little is known in regards to 
special education expenditures and the resulting effects on students with disabilities educational 
outcomes (Ziswiler, De Luca, & Stedrak, 2013).  
This study veers from the traditional perspective of examining school efficiency or 
productivity as a cost minimizing process, in which educational inputs should be minimized to 
achieve maximum outputs (student performance). It provides a critical examination of the 
dominant, cost minimizing assumption associated with efficiency models and suggest schools 
instead behave similarly to budget maximizers as presented in Niskanen’s (1971) seminal budget 
maximizing framework. Budget maximizing theory assumes public sector managers tend to 
garner larger operating budgets to maximize non-pecuniary benefits (Niskanen, 1971). 
Examining efficiency through the budget-maximizing framework assumes that public schools, 
similar to other public organization, do not behave similarly to private firms, in which 
historically most efficiency studies are framed (Rolle, 2004a; Rolle, 2004b; Rolle, 2005). 
Additionally, this study enhances the school efficiency or productivity research base by 
providing an examination of the results of efficiency within the context of special education 
using a statistical method called Stochastic Frontier Analysis (SFA).  
Background 
Research pertaining to the relationship between educational inputs and educational 
outcomes, referenced as education production or productivity studies, often disregards the 
 4 
 
complex nature of students with disabilities from studies or assume that students in this group 
have the same educational outcomes as typical peers (Hunt, McDonnell, & Crockett, 2012). 
While most students classified as having disabilities in traditional public schools participate in 
standard assessments, students’ educational outcomes may vary based on the students’ needs as 
presented in their Individual Education Plan (IEP). Public school students identified as having a 
disability have an Individual Education Plan (IEP) outlining the student’s individual educational 
goals. Some students with disabilities learn differently, requiring accommodations to access 
curriculum or acquire skills at a slower pace than their typical peers, yet education policy makers 
assume the measure of school success is the same for all students (Noddings, 2001). Thus, 
individualized goals and the additional time needed to be academically commensurate with 
typical peers are not factored into the measures of success for students with disabilities. 
Scholars such as Coleman (2014) have argued the special education experience is not 
accurately surmised and portrayed by a student’s performance, on one day, on one test because it 
cannot accurately capture the student’s achievement. This assumption, given the complexities of 
special education, presents a valid point regarding the performance of students with disabilities. 
According to Turnbull, Turnbull, and Wehmeyer (2003) students with disabilities school 
outcomes should encompass not only academic goals, but also outcomes that align to the 
Individuals with Disabilities Education Act (IDEA) outcomes. Turnbull, Turnbull, Wehmeyer’s 
(2003) framework considers students’ individualized goals as a means to achieve four outcomes 
identified within IDEA. The framework includes “equality of opportunity, full participation, 
independent living, and economic self-sufficiency” (Turnbull et al., 2003, 1). The outcomes 
proposed in IDEA align with factors that enhance the quality of life of students with disabilities, 
which affects life outcomes. If IDEA is intended to improve the outcomes of students with 
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disabilities and states are collecting student performance indicators that include measures 
indicative of life outcomes, then education productivity research should expand into the area of 
special education and consider examining alternate ways to consider the relationship between 
educational inputs and special education outputs.  
Problem 
Education productivity studies are structured within the dominant economic frame that 
implies organizations are cost minimizing, profit maximizing firms (Houck, Rolle, & He, 2010; 
Rolle, 2005; Rolle & Houck, 2007). This normative economic perspective may hold true for 
private firms; however, these perspectives are not appropriate for public education entities, 
which behave differently from private, profit seeking agencies (Rolle & Houck, 2007). While 
education productivity studies assume the relationship between educational inputs and outputs 
minimize expenditures while maximizing educational outcomes, which are commonly measured 
by standardized achievement scores, this assumption can be critiqued on two accounts. First, 
Niskanen (1971), whose framework provides the conceptual framework for this study, asserts 
that public managers have the propensity to pursue larger budgets and as a result are budget 
maximizers. The budget maximizing perspective offers an alternative framework to measure 
efficiency. Secondly, the input – output relationship of education is more complex than that of 
private firms and does not contain standardized inputs or outputs.  
Education firms or schools and school districts are composed of various stakeholders who 
believe they share the common purpose of wanting students to achieve educational success, yet 
the obtainment and fulfillment of the education goal does not always follow the same process or 
define the final educational outcome the same (Aron & Loprest, 2012). Special education is an 
example of a group that adds complexity to any attempt to standardize the education process. 
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Special education and its related programs and services was introduced into public education to 
provide additional supports and services to students with disabilities (IDEA, 2001). Students who 
are identified as having some type of disability possess unique characteristics and often require 
additional or specialized instructional staff, support staff, time, materials, and other resources to 
gain access to schools or curricula (Sigafoos, et al., 2010). Thus, having more educational 
resources does not equate to students with special needs having similar or better outcomes than 
their non-disabled peers. In fact, the additional educational inputs are designed to level the 
educational experiences of students, thus addressing any concerns the child’s disability may have 
on his or her access or performance in the public school setting (McLaughlin, Nolet, & Rhim, 
1999). 
Economists and school finance researchers have attempted to establish a relationship 
between public education expenditures and school performance. The effects of school spending 
and whether or not it affects student performance, re-opens the discussion of whether money 
makes a difference in the educational process. While researchers have tried to discover what 
combinations of educational inputs increase student performance, little consensus has yet been 
found. Hanushek (1989, 1991, 2005) employed education production functions to establish the 
most appropriate resources and accountability structures to influence student success. These 
functions, rooted in economic production theory, attempt to relate educational outcomes to 
educational inputs or educational factors influencing production. While the use of production 
functions in education is commonly used, there is not a standardized production function (Boyd, 
1998; Houck, Rolle, & He, 2010; Odden & Picus, 2008; Picus, 2001). In fact, contention 
surrounds what variables are suitable for estimating student performance. 
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Productivity studies focus on input and outcome relationships based on the concept of the 
“average student”; however, special education students are not the “average” or typical student 
(Noddings, 2001). In fact, not only do students receive more services than their typical peers, not 
all special education students receive the same services or have the same costs. However, most 
productivity studies ignore this complex nature of special education or do not take into account 
students’ differentiated needs in analyses.  
Research Question 
Applying a budget-maximizing framework instead of a cost-minimizing frame, this 
dissertation will examine how special education is structured within efficient and inefficient 
public school districts. To investigate the characteristics inherent to special education programs 
within the categorized districts, this study answers one overarching question, which is 
deconstructed into two specific inquiries: 
 What distinguishing differences exist among the proportion of students served in special 
 education within efficient and inefficient Texas school districts, when efficiency is 
 examined through a budget maximization framework? 
1) Within a positive (i.e., budget maximizing) economic framework, what Texas school 
districts are efficient and inefficient?  
2) What distinguishing identification percentages, expenditure totals, and end of high 
school performance outcomes exist within special education populations identified 
within efficient and inefficient Texas school districts?  
Rationale 
 The rationale for this study is multi-layered much like the dynamics of the student 
population focused on in this study. First, this study re-examines many of the issues discussed in 
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the “money matters” debate, which attempts to establish a relationship between educational 
inputs and educational outcomes. While previous studies have provided inconsistent results, a 
paucity of studies have challenged whether the commonly employed analytics are appropriate for 
estimating public school productivity (Houck, Rolle, & He, 2010; Rubenstein, 2005). This study 
contributes to the growing need to identify more appropriate estimation techniques for measuring 
school productivity. 
 Secondly, this study will utilize a statistical approach that is not commonly used to 
address education productivity. In the past, productivity research was orientated from a 
production frame, which is based on notions of predicting the best performance from 
performance averages (Rolle, 2005). However, the traditional frame has failed to include the 
dynamic nature of education firms that behave differently from private firms. Traditional schools 
as public organizations are influenced by a myriad of external and internal forces and are 
inherently non-optimal (Stiefel, Schwartz, Rubenstein, & Zabel, 2005). Employing stochastic 
frontier analysis (SFA) outside of a cost minimizing production frame more appropriately 
estimates school efficiencies. The technique delineates organizational efficiency from random 
statistical noise unlike commonly employed analyses, which would represent the two terms as 
organizational efficiency and potentially over estimate inefficiency.  
 Third and finally, given the lens in which the SFA is employed, it is important to examine 
how special populations are financially supported and subsequently perform within the context 
of traditional school districts. Moreover, this study provides insight on what special education 
populations are served within districts deemed efficient and inefficient. SFA identifies the best 
performing organizations; in this case districts that have the relative best student performance, 
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given expenditure levels, and uses those districts as the comparison group to determine relative 
efficiency.  
  This is all examined within the context of the state of Texas. While Texas has 
experienced scrutiny over establishing caps for eligibility for special education students, Texas 
Education Agency (TEA) is committed to correcting mandates set by the federal government in 
ensuring the identification and ensuring local school district provide services needed for students 
with disabilities (Texas Education Agency, 2018). Texas has conducted numerous statewide 
studies on cost variations to inform enhancements to school funding formulas (Baker 2009). 
Additionally, Texas has been a forerunner in collecting, analyzing, and making schools 
accountable for annual student academic performance measures and for meeting performance 
standards (Imazeki & Reschovsky, 2004). Taking into account the state’s commitment to 
improve education quality and seek effective use of federal, state, and local financial resources as 
demonstrated through its history of prominent litigation cases and the diverse population, 
income, and district types, Texas provides an appropriate context for this study. 
Significance 
 Nexus of Policy and Performance for Students with Disabilities.  Special education 
students continue to academically perform below their peers without disabilities. For example, 
according to the National Assessment of Educational Progress, students with disabilities scored 
one standard deviation below their non-disabled peers in reading and in mathematics on the 
Grade 4, 8, and 12 assessments (U.S. Department of Education, Institute of Education Sciences, 
2014).  The response to the continued achievement gap between the two groups, as well as other 
sub groups, has led to two decades of accountability reform that has resulted in little academic 
improvement among historically low achieving student groups such as students from low wealth 
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backgrounds, students of color, and students with disabilities. (Pazey, Heilig, Cole, & Sumbera, 
2015).  
 During the prior reauthorization of the Elementary and Secondary Education Act of 2001 
(ESEA), known as No Child Left Behind, education reformers sought to heighten accountability 
measures to seek increased student academic performance. The new reauthorization of ESEA 
continues to focus on accountability as a means to improve student performance. While ESEA, a 
general education statute, includes language encompassing all students, accountability is not 
limited to general education. In fact, after the 2001 ESEA re-authorization, the Individuals with 
Disabilities Education Improvement Act (IDEAIA) of 2004 was re-authorized to align with 
ESEA. One of the primary areas of alignment focused on academic performance proficiency 
(Coleman, 2014). The last reauthorization of IDEA highlighted academic performance and 
proficiency standards for students with disabilities. Special needs students’ performance often 
does not meet desired proficiency levels on most state standardized assessments and the group 
continues to be the lowest achieving group (Johnson, Peck, & Wise, 2007). However, techniques 
used to quantify performance are not framed in a more sensitive way to measure students with 
disabilities’ needs, such as considering the use of student growth as a better indicator of 
proficiency than threshold standards (Vaugn & Swanson, 2015). 
The perception of poor student achievement becomes further compounded when students 
fail to meet performance thresholds and student achievement becomes indicative of how well 
school resources are used to produce high-level educational results. Thus, it seems to the general 
public as though the cost of educating students does not justify the outcomes. Unfortunately, this 
misconception becomes commonly accepted as valid due to the normative framework used to 
evaluate the efficiency of educational productivity. Students with unique needs like those of 
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students who participate in special education programs are often targeted as sub groups that 
continually fail to meet performance expectations (Johnson, Peck, & Wise, 2007).  
 Assessing the Performance of Students with Disabilities.  The last reauthorization of 
ESEA is inclusive of all school-aged children; in fact, it is expected that 99% of all students with 
disabilities are tested under the same standards as their non-disabled peers (ESSA, 2015). While 
this may not seem problematic, states have interpreted and established high-stakes, standardized 
tests as the means to gauge all students’ performance. Standardized assessments minimize the 
risk of other testing factors influencing student results by providing consistent administration and 
scoring (Wilde, 2004). Students with exceptional needs who participate in such ”one size fits all” 
standardized assessments lack the protection of having their Individualized Education Plan (IEP) 
progress included as a component of their assessment performance (Tanis, 2014). Unfortunately, 
the analysis and resulting explanations disregard the group’s unique circumstances, such as some 
students having significant academic differences from their peer group. This means some special 
education students are several academic years below their peers when they take grade level 
standardized tests. Although, students may make significant academic gains, meeting individual 
goals, not all state performance reports take into account the sub group’s performance growth, 
thus not including the group’s unique complexities. 
 Politics and Educational Productivity.  The influence of traditional or normative 
economic frames impact educational goals, which are formulated from various education actors. 
One influential force impacting educational goals stems from the educational policy arena (King 
& MacPhail-Wilcox, 1994). According to King and MacPhail-Wilcox (1994) education policy 
often defines the quantity of resources dedicated to schools and the means by which resources 
are allocated. The dialogue pertaining to funding public education is ongoing among school 
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administration personnel, advocacy groups, and state legislatures and speaks to the external 
forces influencing educational goals. As legislatures seek ways to minimize costs, given state 
budget constraints, advocates and educators strive for additional funding to support desired 
services and programs, further exacerbating the tension between school funding efficiencies and 
providing effective services to students. 
 Education productivity studies using the traditional production frame assume educational 
decision-makers are making optimal determinations when deciding the allocation of resources 
(Parrish, Chambers, & Guarino, 1999). However, with the multitude of external forces 
influencing education organizations, some educational decisions and organizational practices 
may not be optimal (Kumbhakar & Lovell, 2003). Given the agendas of the various stakeholders, 
the “production” of student outcomes is bound to be non-optimal. According to Leibenstein 
(1987) when the production process has to account for uncontrollable problems related to the 
inherent structure of an agency, inefficiency is inevitable.  
The assumption that schools’ production process or education process is standardized and 
consistent from school to school or school district to school district does not match reality. 
Additionally, there is no known education production function. In fact, Hanushek (1997) 
conducted the last comprehensive literature review of education production studies and found no 
consistent identification of input and output variables in any of the models used in the studies. 
Since education firms do not have a known production function and are non – optimal in 
producing educational outcomes, thus leading to organizational inefficiencies, it is inappropriate 
to continue to use analytics that are rooted in assumptions that do not align with the behavior of 
education organization. 
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Research Methodology  
This study examines the relationship between total student expenditures and subsequent 
student outcomes, establishing the relative efficiency of Texas school districts using stochastic 
frontier analysis within a budget-maximizing framework. Additionally, the study investigates 
what special education populations are serviced within those districts deemed efficient or 
inefficient.  
The seminal work of Niskanen (1971) and Buchanan (1972) theorized that nonprofit 
organizations agencies such as government organizations, some education organizations, 
hospitals, and certain social organizations behave similarly and were bureaucratic in nature, and 
as such are susceptible to maximizing budgets in order to seek non-pecuniary benefits.  In fact, 
education organizations tend to have consistent or increased annual fiscal resources accompanied 
by decreased or leveled educational outcomes (Hartman & Boyd, 1998). Education 
organizations’, unlike the cost minimizing private firms, behavior is characterized by budget 
maximizing behavior, yet production studies assume education organization behave similarly to 
private firms and employ analytics within an inappropriate frame (Rolle, 2005). 
Debreu (1951) and Farrell (1957) were among the first to question if the use of methods 
that averaged an organization’s top performers were appropriate to predict best performers. If 
education organizations are inherently non-optimal due to their culture or external forces, then 
relative efficiency measures are required to adjust for the non-optimality (Kumbhakar & Lovell, 
2000). Stochastic frontier analysis (SFA) measures efficiency relative to the best performers. 
Statistically, the best performing organizations are efficient and create the efficiency frontier 
(Aigner, Lovell, & Schmidt, 1977; Coelli, Rao, & Battese, 1998). The organizations that are not 
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captured on the frontier are categorized as inefficient relative to those organizations on the 
frontier given the sample group (Coelli, et al., 1998).  
 Analytical Techniques.  Statistical analyses included univariate and multivariate 
analyses to examine variables and input- output relationships. STATA data analysis and 
statistical software was used to assess univariate statistics such as means, median, modes, ranges, 
standard deviation and t-scores. Additionally, STATA was used to conduct multivariate analyses 
such as analysis of variance, correlations, and regression analyses to describe variability, general 
relationships, and make inferences about variables and expenditure-output functions.  
Efficiency is measured using SFA. To better conceptualize SFA, consider a cost curve 
where combinations of outputs produced by best performers (school districts with the best 
performance on end of high school performance indicators), given the least combination of 
inputs (district expenditures), are placed on a frontier. In a basic example, District A and C lie on 
the frontier given their ratios based on the combination of costs and performance (see Figure 1.1, 
Stochastic Frontier Graphic). School districts with the best performance given financial resources 
available construct the frontier. For example, there are multiple indicators districts may focus on 
to define successful high school performance, such as high graduation rates with standard 
diplomas or high school completion, which includes finishing high school with a General 
Equivalency Diploma (GED). While the Districts A and C may focus on different performance 
outputs and adjust their spending based on what output the district values most, both districts are 
able to do so efficiently by obtaining the desired high level of performance. Districts above the 
cost curve are considered inefficient, as District B is depicted (see Figure 1.1). Furthermore, the 
inefficiency ratio of District B is described as OB/OB*-1, which represents the estimated cost 
overage of B (Kumbhakar & Lovell, 2000). 
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Figure 1.1: Stochastic Frontier Graphic.  Adapted from Kumbhakar & Lovell (2000) 
 
Additionally, SFA being a stochastic method accounts for both organizational inefficiencies and 
random error, which helps provide a more accurate measure of efficiency. 
Model specification 
This study will construct an expenditure frontier to examine school district total 
expenditures to produce desired educational outputs given the funds available to be spent on 
students and other district inputs. School districts on the frontier will be identified as efficient 
while those above the frontier will be categorized as inefficient. To construct an expenditure-
output frontier, the model will be represented by the following equation: 
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where, Ei represents student expenditures, α represents the constant, β1 represents the coefficient 
to which Oni influences student expenditures, Oni represents student outcomes that influence 
student expenditures, β2 represents the coefficient to which Dni influences student expenditures,  
while Dni represents student demographic characteristics. The term  represents statistical noise 
and  is the nonnegative inefficiency component. 
Data 
This study examines 10 years of academic data spanning the years of 2003 through 2012. 
Expenditure data is retrieved, defined, and collected from the Texas Education Agency’s (TEA) 
Public Education Information Management System (PEIMS). Furthermore, the study uses output 
and demographic data identified from TEA’s Academic Excellence Indicator System (AEIS). 
Limitations  
This study does not take into account all high needs, high investment populations. Many, 
of which, may receive special education or related services, but do not qualify for special 
education under an IEP. Special education programs may provide pre-referral interventions or 
short-term interventions for students experiencing academics or socio-emotion difficulties. 
Under the IDEA Amendments of 1997 (P.L. 105-17), local education agencies may voluntarily 
set aside up 15% of IDEA funds to provide Coordinated Early Intervening Services (CEIS). This 
funding supports students likely to be referred to special education; however, upon receiving 
intensive services for a brief period of time students are able to remain in the general education 
population.   
Also, this study was limited by the availability of data. The Texas Education Agency 
(TEA) changed its state assessment after the 2011 – 2012 school year. Thus, the study spans the 
time period in which the Texas Assessment of Knowledge and Skills (TAKS) was administered. 
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Additionally, the analyses conducted in this study are specific to the fiscal year examined, thus 
conclusions cannot be generalized outside of the identified year.  
This dissertation investigates what is spent on special education programs within efficient 
Texas school districts. Also, the study describes special education student demographics within 
districts as well as the performance of those students on state assessments. The study will not 
address programmatic concerns, however, the results may provide a bases for further research 
pertaining to programmatic implications.  
Definition of Key Terms 
Education firm/organization. For the purpose of this study, an education firm refers to a 
public organization that provides direct or indirect educational services to promote and prepare 
school - aged children for educational excellence. This includes state education agencies (SEAs) 
and local education agencies (LEAs). 
Educational Efficiency. In this dissertation, efficient Texas school districts are defined 
as the 10% of districts, with a calculated efficiency ratio, with the least technical inefficiency 
when compared to the estimated frontier. Inefficient school districts are the 10% of districts, with 
a calculated efficiency ratio that has the highest technical inefficiency when compared to the 
estimated frontier. The thresholds for most efficient and least efficient are based on the principle 
of the Texas Top 10% Rule, which commonly refers to Texas House Bill 588. State policy 
supports a 10% threshold as a metric to capture top performance, the same threshold is applied to 
capture to the top performing districts for purposes of efficiency. Likewise, 10% of the districts 
identified as the least efficient are classified as inefficient districts. 
Educational inputs. This term is broadly used to describe the various materials, 
equipment, labor, and services used and purchased to foster student matriculation and 
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performance. It encompasses expenditures for students and the previous related components that 
factor into the educational process. Additionally, it includes non-purchased inputs such as 
family, school, community, and other external influences that impact student learning. 
Educational outcomes. This term is broadly used to encompass measures of student 
success, which include performance and achievement on norm-referenced and criterion 
referenced assessments. However, contention pertaining to the use of standardized tests often 
indicate that test are biased towards certain groups of students (Skiba, Simmons, Ritter, Gibb, 
Rausch, Cuadrado, & Chung, 2008). Given the controversy pertaining to standardized tests and 
to subsequent focus on students with disabilities, measures of this type will not be included as 
potential student outcome variables. For this dissertation, measures that influence post-secondary 
results and life quality indicators, such as, high school completion, high school graduation rates, 
and high school dropout rates are the outcome measures, which is defined by the TEA AEIS 
Glossary. 
Completion Rate. This indicator shows the status of a group (cohort) of students after 
four years in high school. The cohort consists of students who first attended ninth grade. They 
are followed through their expected graduation. Any student who transferred into the cohort is 
added to it, and any student who transfers out of the cohort is subtracted from it. Special 
Education students who graduate with an Individualized Education Program (IEP) are included 
as graduates. Students who met their high school graduation requirements but failed all or part of 
the exit-level TAKS test are taken out of the completion rate calculation; they are not in the 
denominator or the numerator. This indicator is computed and reported for districts as well as for 
high schools that have had continuous enrollment in grades 9-12.  
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Graduated. Based on the four year cohort, this shows the percent who received their 
high school diploma on time or earlier - by the end of the school year. It is calculated as follows: 
number of students from the cohort who received a high school diploma by the end divided by 
number of students in the cohort (TEA, AEIS glossary). 
Graduates (4-year cohort). In the profile section, this is the total number of graduates 
(including summer graduates) for the cohort, as reported by districts in the fall after the cohort 
graduates. The value includes 12th graders who graduated as well as graduates from other 
grades. Students in special education who graduate are included in the totals, and are also 
reported as a separate group. Counts of students graduating under the recommended high school 
or distinguished achievement programs are also shown.  
Dropout.  A dropout is a student who is enrolled in public school in Grades 7-12, does 
not return to public school the following fall, is not expelled, and does not: graduate, receive a 
GED certificate, continue school outside the public-school system, begin college, or die (TEA, 
AEIS glossary). 
Dropout rate. See, Annual Dropout Rate- two annual dropout rate indicators are shown 
(TEA, AEIS glossary):  
 1) Annual Dropout Rate (Gr 7-8). This includes only grades 7 and 8. This is the rate used 
in determining a campus or district accountability rating under standard procedures.  
 2) Annual Dropout Rate (Gr 7-12). This includes grades 7 through 12. This is the rate 
used in determining a campus or charter operator accountability rating under alternative 
education accountability (AEA) procedures. It is calculated as follows: number of students in 
grades 7-12 who dropped out at any time during the school year divided by number of students in 
grades 7-12 who were in attendance at any time during the school year (TEA, AEIS glossary). 
 20 
 
Education productivity. A dominant assumption that public education has a process to 
generate student outcomes.  Cost modeling is commonly employed and includes measuring 
different educational cost of achieving outcome targets across districts (Baker, 2009). 
Special Education.  This refers to the population served by programs for students with 
disabilities (TEA, AIES glossary).  
Special education program. Program specific to students who have a disability as 
defined by federal law (IDEA, 2004). The special education program provides services particular 
to students’ needs. IDEA recognizes 13 disability categories. For the context of this study, Texas 
Education Agency (TEA) uses the 13 federally identified categorizes and places students within 
12 instructional arrangements or settings that are best determined to support their needs. 
12 Instructional Arrangements 
Homebound 
Hospital class 
Speech therapy 
Resource room 
Self-contained, mild to moderate disability 
Self-contained, severe disability 
Off home campus 
Vocational adjustment class 
State schools 
Nonpublic contracts 
Residential care and treatment 
Mainstream 
 
 Student with a disability. For the purpose of this dissertation, refers to a student 
receiving special education services, as specified through an Individual Education Program 
(IEP), under the Individuals with Disabilities Education Act (IDEA, 2004).  
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Normative economic frame. Rooted in economic principles and modeled off practices 
common in the private sector, organizations pursue minimizing inputs in order to achieve desired 
goals (Stevens, 1993). 
Production function. Aligning with the dominant economic perspective, a simple 
production function expresses the input-output relationship within the production of a unit of 
product. Applied to the field of education, it seeks to explore what student inputs such as 
resource inputs, family effects and school effects, affect student learning outcomes. 
Public organization. A public organization refers to a nonprofit organization similar to a 
bureau (Niskanen, 1971). In the context of this paper, it refers to education firms or 
organizations, but may synonymously be used to describe bureaus. 
Summary  
This chapter provides an introduction to the study highlighting the need for more research 
pertaining to education efficiencies and how districts expend funds towards high needs, high 
investment programs, particularly for special education populations. The study pays attention to 
the demographic composition of the special needs population and how those students perform 
within statistically the “best” school districts.  
Chapter Two reviews the literature pertaining to the financial invest into special 
education and the subsequent educational outcomes, the continued use of cost minimizing 
frameworks to analyze education efficiency, and the rationale for utilizing budget maximizing 
assumptions in education efficiency studies. Chapter Three presents a review of the method of 
analysis including data collection practices and analysis. Chapter Four provides the analysis of 
the data. Chapter Five describes the study’s findings, conclusions, and implications for research 
in the field of education finance, special education practice, and education policy. 
 22 
 
CHAPTER TWO 
 
LITERATURE REVIEW 
 
 The U.S. Department of Education’s focus on college and career readiness highlights that 
not every student has had the opportunity to receive a high quality education resulting in the 
successful completion of high school or postsecondary readiness (U.S. Department of Education, 
2010). The national dropout rate, which measures the number of 16 to 24 years not enrolled in 
school and without a diploma, indicates that students with a disability are twice as likely to drop 
out as their non-disabled peers (Stark & Noel, 2015). Texas, one of the largest K-12 public 
school providers, students’ performance is not immune to the systemic issues that has plagued 
the performance of students with disabilities (National Center for Education Statistics, NCES, 
2015). According to the Texas Education Agency (TEA), the longitudinal dropout rate for the 
class of 2014 special education cohort was 11.2%, which is almost double to the state average of 
6.6%  (TEA, 2015a). While students with disabilities make progress closing the academic and 
graduation gaps, the sub group continues to lag behind their non-disabled peer group. 
 Not only does Texas have a large and diverse student population, but contains various 
types of locales ranging from rural areas to large urban areas. In the United States, more than 
45% of school districts are located in rural areas (Cooley & Floyd, 2013). The state of Texas has 
similar trends with approximately 38% of districts having a classification of rural (TEA, 2015b). 
Texas’s distribution of community type and population diversity has drawn attention to funding 
inequalities as the state pursues fair educational opportunities for all of its students.  
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 Texas has a long history of addressing funding inequalities to improve student access and 
subsequent outcomes. Most notable is the San Antonio v. Rodriguez case, which challenged the 
constitutionality of the Texas school finance system (San Antonio Independent School District v. 
Rodriguez, 1973). While the case is framed as a school finance issues, education adequacy and 
quality issues received a lot of focus. The case highlighted the inequalities of per pupil spending, 
especially for low tax generating districts and became a catalyst for additional litigation 
pertaining to the equal funding of schools given socio-demographic disparities (Moran, 1999). 
Thus, raising the issue of the relationship between educational funding and educational quality 
and student achievement (Moran, 1999). Decades later, Texas updated the state’s school finance 
system to equalize funding of low tax generating districts. Each state is unique in how it funds 
education and meets the needs of educating students, however, Texas has a history of dealing 
with a wide array of litigation associated with the concept of fiscal inputs, state funding 
mechanisms, and student educational quality and standards (Imazeki & Reschovsky, 2004).  
Studying Texas provides a deeper examination of how school resources are intended to improve 
student outcomes. Moreover, this study intends to further examine student demographic, 
expenditure, and academic outcomes of a historically marginalized group, students with 
disabilities, within the context of school districts identified as efficient and inefficient. 
 This chapter provides the rationale for this study, reviewing: 1) the literature pertaining to 
the financial investment of special education, 2) the various definitions of student outcomes as 
provided in literature, 3) the measures of efficiency in school finance, 4) the conceptual 
framework for this study, budget maximization, that proposes an alternative perspective to 
measure school efficiency, and 5) the context of special education within Texas and its funding 
mechanism.  
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Special Education Funding 
The last comprehensive study on special education expenditures was conducted by the 
Center for Special Education Finance (CSEF) nearly 20 years ago. The study examined total 
special education spending and the allocation of those funds towards direct and related services 
(Chambers, Parrish, & Harr, 2004). While the study, a series of several reports, provided a 
comprehensive description of what school districts spend on special education and its related 
services, the reports do not address if any relationships exist among expenditures and student 
performance. 
The reports do explore special education spending patterns and trends across types of 
localities, setting, and disability categories. The findings conclude that special education 
spending is increasing due to the number of students being identified with a disability and not the 
high cost of the programs (Parrish, Harr, Wolman, Mickel, & Esra, 2004). Additionally, the 
study reveals that special education spending rises at a lower rate than regular education per 
pupil spending (Parrish, et al., 2004). This information is valuable, as later in this chapter a 
review of the school finance literature pertaining to measuring school productivity will note that 
the special education students are excluded from analyses based on not being able to account for 
the high cost nature of the program. While exploring what is expended on special education is 
important to future work of costing out special programs or formulating acceptable costs for the 
provision of services, the research in regards to special education finance has yet to explore this 
line of research (Ziswiler, De Luca, & Stedrak, 2013).  
Federal Promise to Fund Special Education 
To better understand the current funding policies associated with special education, it 
important to know the historical context of special education funding policies. Congressional 
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hearings in 1975 uncovered millions of children with disabilities were not receiving appropriate 
education while others did not have access to schools (U.S. Congress, 1973). Public Law 94-142, 
formerly the Education of Handicapped Act (EHA), now known as the Individuals with 
Disabilities Education Act (IDEA), established and enforced states to provide a free appropriate 
education to students with disabilities and tackled the secondary issue related to the education of 
this special population - funding. The Act promised to assist states in their responsibilities of 
providing services to educate youth with special needs; however, full federal funding was not 
intended (Chambers, Parrish, & Gaurino, 1999).  
Public Law 94-142, provided grants to states based on the number of students with 
disabilities, ages 3 through 21, who received services, multiplied by 5 percent to equal the per 
average student expenditure granted to states (EHA, 1975; IDEA, 2004). This formula limited 
the amount of funds a state could receive from the federal government. The Act stipulated the 
federal government would be accountable for excess cost up to 40 percent of the average per 
pupil expenditure (APPE) for students with disabilities. The federal government would gradually 
increase funding from 5 percent APPE in 1978, to 10 percent in 1979, to 20 percent in 1980, to 
30% in 1981, and to 40 percent in 1982 (EHA, 1975). A provision was established to limit a state 
receiving less than its 1977 fiscal year amount. Additionally, safeguards to control states from 
over identifying special education populations for additional grant funding included a 12 percent 
student rule. The percent of children with disabilities, aged 5 to 17 years, cannot exceed 12 
percent of the state’s total student with disabilities’ count (IDEA, 2004). If an overage occurs, 
the state would not receive any additional grant allocations for the extra special education 
population.  
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Amendments to Special Education Funding  
The Act has had many amendments, primarily focusing on issues pertaining to 
educational programs and funding. The 1983 amendment provided early intervention and 
transition programs as well as created the Office of Special Education Programs (OSEP) to 
oversee all programs established under the Act. The 1986 amendment allowed states to receive 
additional grants for services related to pre-school programs for children with disabilities. The 
1990 amendment changed the name of the Act from EHA to the IDEA. Additional changes 
included, updating the word handicapped children to children with disabilities, including 
children with autism and children with traumatic brain injury to the disability categories, 
specifying additional settings in which children with disabilities could receive services, granting 
federal courts the right to proceed suits against states not enforcing IDEA, and other stipulations 
on discretionary grants and administrative obligations (IDEA, 1991). The reauthorization of 
IDEA in 1997 emphasized special education funding changes and reforming educational 
outcomes for students with disabilities. Part B, grants to states, created a new formula to 
distribute grant monies. Each state’s total student population along with the state’s total student 
population living in poverty was weighted to establish a range setting the minimum and 
maximum amount of federal aid given to a state.   
Moreover, additional changes took place with federal funding in special education with 
the reauthorization of the Individuals with Disabilities Education Act of 1997. States federal flow 
through of IDEA funds had to account for parentally placed private school students with 
disabilities and spend a proportionate share of funds for those students (IDEA, 1997). The 
changes had no direct effects on individual state funding mechanisms; in fact, the allocation of 
federal grant dollars remained a decision made by individual states.  
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Specifically, states have the authority to choose a funding approach to meet the needs of 
its student population with disabilities. State funding mechanisms used to allocate funds for the 
provision of services for students with disabilities are intra-mechanism funding formulas. These 
state special education sub-formulas are complex and often share characteristics similar to their 
parent formula (Chambers et al., 1999). Given the complex nature of the formulas states do not 
update or make substantial regularly.  
Local and State Funding of Special Education 
The last estimate of the federal share towards funding special education, in 2000, 
reported IDEA funds constitute 8% of total special education expenditures (Chambers, Parrish, 
& Harr, 2004). This means a large percentage of special education costs are provided by state 
and local funds. Unfortunately, during the last comprehensive study of special education 
expenditures the exact break down between state and local contributions were difficult to 
estimate due to many state fiscal systems not accounting for the separation (Chambers, Parrish, 
& Gaurino, 1999). Rough estimates from the available data noted a 56% and 36% split with the 
latter representing local sources (Chambers et al., 1999).  
State and local governments are responsible for some of the excess cost of providing 
special education. States’ funding formulas distribute the combination of local, state, and federal 
funds to school districts. Each state has a unique method for flowing through funds, however, 
state formulas can be categorized into four types: pupil-weighted, census-based, resource-based, 
and percentage reimbursement (Ahearn, 2010; Chambers et al., 1999; Parrish, 2010).  
Types of Special Education Funding 
Pupil-weighted funding allocates a per pupil amount based on criteria such as disability 
category and classroom environment placement. According to Parrish (2010) the benefit of this 
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type of formula accounts for service cost differences. The disadvantages of this type of formula 
create incentives for over-identification as higher weights are given for some disabilities or 
placement settings, which may cause more student to be in more restrictive settings (Parrish, 
2010).   
Census-based funding or flat grant assign a fixed dollar amount per special education 
student, thus funding is proportionate across districts as it is based on student counts. According 
to Parrish (2010) the benefit of this type of formula is that student disability category or 
placement is not taken into consideration, unlike weighted formulas. Thus it reduces the 
incentive to over identify certain disabilities for higher funding. The disadvantage of this type of 
formula is that it does not account for the range of needs and the corresponding higher cost 
associated with some placements or disability type (Parrish, 2010).    
Resource funding distributes funds based specified resources needed or used in a district, 
such as the number of teachers and classroom units needed to serve students with disabilities. 
The advantage of this type of formula is its link special education resources (Parrish, 2010). One 
disadvantage to this type of funding is that may account for fixed services or resources creating a 
limited choice of available services to provide students (Parrish, 2010).    
Percentage reimbursement funding reimburses districts funds based a percentage of their 
actual special education spending. In many cases, there is a limit to the total reimbursable 
amount or number of students a district can claim for reimbursement. One benefit of this type of 
system is that it accounts for local spending variations for students (Parrish, 2010). One 
disadvantage of this system is the level of accounting needed to support reimbursements if the 
district doesn’t have a separate special education accounting system (Parrish, 2010).   
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The special education funding mechanisms categorized previously are not mutually 
exclusive and it is possible to have to hybrid systems (Chambers et al., 1999; Chambers et al., 
2004; Parrish, 2010). Federal policy and state litigation have influenced special education 
funding structures and distribution mechanisms. However, these changes do not happen in 
isolation.  
Focus on Outcomes 
While the reauthorizations of IDEA underwent major funding reforms, the Act also had 
the subsequent effect of promoting increased educational outcomes for students with disabilities. 
Legislation stressed the importance of student achievement, as specified by the student’s IEP, to 
align with general education curriculum goals (Verstegen, 1999). Furthermore, students with 
disabilities were mandated to participate in statewide testing or alternative tests (ESEA, 2001; 
IDEA, 2004). While later amendments acknowledged participation in assessments, special 
education student scores were exempt or did not factor into school accountability reports 
pertaining to student performance (McLaughlin & Nolet, 2005; McLaughlin & Thurlow, 2003). 
Although originally superficial, the interest in student performance marked a shift in special 
education’s focus of student access to schools to student results from participating in schools, 
which was addressed later with additional student performance indicators and a shift to results 
driven accountability. 
From Access to Results Driven Accountability  
 As school accountability increased in the mid 1990’s with the Improving America’s 
Schools Act of 1994 (IASA), education policy focused on student achievement. This shift 
towards student performance and improving student educational outcomes was further extended 
with the 2001 reauthorization of ESEA. Special education policy did not remain immune to the 
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changing landscape of education. As federal education mandates, such as the ESEA 
reauthorizations, influenced state education policies. The field of special education began to 
expand its efforts beyond student access to student performance. The shift in priorities became 
apparent in the last reauthorization of IDEA in 2004, referred to as the Individuals with 
Disabilities Education Improvement Act (IDEIA). Special education students and teachers faced 
higher expectations to meet content and performance standards, goals similarly aligned with 
ESEA (Wakeman, Browder, Meier, & McColl, 2007).  
 Previous education policy provided weak implementation of the law and little 
repercussions for noncompliance (Ramanathan, 2008). ESEA’s outcome based approach forced 
states to create a mechanism to monitor compliance of the law through structured accountability 
systems. Thus, states established student proficiency standards measured by common student 
assessments, based on rigor and high expectations, to capture students’ annual progress (Hunt, 
McDonnell, & Crockett, 2012). If states failed to report or show progress towards students’ 
meeting the desired Adequate Yearly Progress (AYP), then the federal government could 
withhold portions of state grant monies. In particular, the ESEA 2001 reauthorization strived for 
all students to be proficient in reading, mathematics, writing, and science by the 2013-2014 
academic years (ESEA, 2001). Furthermore, students belonging to populations that historically 
lacked opportunities to achieve certain educational outcomes, such as students living in poverty, 
English language learners, students of color, and students with disabilities were identified as sub 
groups in which strict monitoring of AYP was necessary. The reauthorization of IDEA echoed 
the reauthorization of ESEA, focusing on standard-based reform, outcome-driven student 
performance, and accountability standards based on student performance (Yell, Shriner, & 
Katsiyannis, 2006).  
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 IDEA’s alignment with the ESEA in 2004 not only included a focus on core academics, 
but also introduced monitoring requirements on additional performance measures including 
graduation and dropout rates (IDEA, 2004). The additional performance measures, while in most 
cases can be linked to student performance on state assessments offers an opportunity for those 
students not participating in state assessments or pursuing alternative diploma options an 
opportunity to be included and monitored in their outcome performance measures. The inclusion 
of these additional outcome measures are crucial in later discussions involving appropriate 
measures for students with disabilities’ successful educational outcome indicators as they more 
closely align with students’ individual education goals. 
Standard-based reform 
 The influence of the prior reauthorization of ESEA and incentives like Race to the Top 
have resurged the standards-based momentum. The most noted focus on standard-based reform 
is often linked with the publication of a Nation at Risk, which popularized the poor performance 
of US schools when compared internationally (Bacon, 2015). A Nation at Risk, (National 
Commission on Excellence in Education, 1983) raised the issue of creating higher educational 
standards to compete globally. However, the current movement calls for a national set of 
standards linked to testing and accountability systems (Bacon, 2015).  
In past standard-based movements, student with disabilities were not factored onto the 
process. However, the 2001 ESEA reauthorization incorporated the inclusion of students with 
disabilities, thanks to advocate groups (McGlaughlin, Miceli, & Hoffman, 2009). The intent was 
to force schools to pay attention to educating and making sure students with disabilities gained 
more access to the general education curricula (Johnson, Thurlow, Cosio, & Bremer, 2005; 
Ysseldyke, Nelson, Christenson, Johnson, Dennison, Triezenberg, & Hawes, 2004). While 
 32 
 
students with disabilities have more access to curricula, which is associated with increased 
access to inclusive environments, there were some unintended consequences of standard-based 
reform (Bacon, 2012; Rea, McLaughlin, & Walther-Thomas, 2002). 
Researchers engaged in the critical examination of standard-based reform’s effect on 
students with disabilities have concluded narrowed curricula scope, teaching to the test, and 
deficit thinking approaches are some of the practices associated with the reform (Christenson, 
Decker, Triezenberg, Ysseldyke, & Reschly, 2007). More students with disabilities may be 
included in the general education setting and participating in the curricula, yet the inclusion is 
resulting in a different approach to segregation (Bacon, 2012; Bacon & Ferri, 2013). Students 
with disabilities are more likely to be tracked for remedial classes (Smyth, 2008), dropout of 
high school (Cole, 2006), and in some case studies are referred to alternative diploma tracks 
(Gaumer-Erickson, Kleinhammer-Tramill, & Thurlow, 2007). All these implementation 
decisions can adversely impact post-secondary and lifelong outcomes. While many more 
students have access to the general curricula and participate in standard assessments to measure 
their performance, the standard based movement overlooks that many students are provided 
special education services because the “standard” instructional approach did not meet their needs 
(Quenemoen & Thurlow, 2017). This raises the concern about the alignment of standards and 
student outcomes. 
Outcome-driven student performance 
The last reauthorizations of ESEA and IDEA placed an emphasis on aligning curriculum 
and assessment (Yell, Shriner, & Katsiyannis, 2006). While IDEA requires students with 
disabilities to have academic or functional goals stated on their IEP, academic goals must relate 
to the general curriculum (IDEIA, 2004). In fact, students IEP teams decide whether the student 
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participates in the general curriculum (IDEIA, 2004). Additionally, IDEA requires students to 
participate in either statewide assessments or alternate assessments to measure if students are 
making adequate yearly progress (AYP) towards achievement standards. 
 The focus on performance driven results created a need for standardized testing 
(McLaughlin & Thurlow, 2003). There has been a notable reliance upon criterion assessments, as 
state education agencies require evaluation tools to measure whether students are meeting 
desired educational outcomes. However, not all students have the opportunities and capabilities 
to perform well on criterion- referenced assessments (Coleman, 2014). In fact, research suggests 
test are biased towards certain groups of students (Skiba, Simmons, Ritter, Gibb, Rausch, 
Cuadrado, & Chung, 2008). According to National Joint Committee on Learning Disabilities 
(2010) standardized assessments are not appropriate to measure students with learning 
disabilities’ academic performance. Uniform assessments may provide logistical convenience, 
meaning states can administer and score test consistently, however this method does not account 
for the differentiated needs and the associated outcomes that accompany those needs. Choi, 
Seltzer, Herman, and Yamashiro (2007) argue various data sources are crucial to capture 
students with disabilities performance because standard assessments provide only one dimension 
of student achievement. Utilizing multiple sources such as informal assessments, observations, 
and progress monitoring reports provide a more holistic and comprehensive approach to 
understanding student performance regardless of ability level (Choi, Seltzer, Herman, & 
Yamashiro, 2007).   
Educational outcomes for students with disabilities  
Defining educational outcomes for students with disabilities is complex. IDEA identifies 
13 different disability categorizes, yet the assumption remains that all students can obtain the 
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same goal of meeting performance standards (McLaughlin & Tilstone, 2000). Passing a 
standardized test may indicate a student has acquired the skills necessary to for one academic 
year, however, the does not account for students who have additional educational goals outside 
of the assessment. Although students in special education programs continue to make academic 
improvements, the academic gaps between students with disabilities and their non-disabled peers 
continue to exist (National Center on Educational Outcomes, 2012; Thurlow, Albus, & Lazarus, 
2017). This study will account for two types of education outcomes, those based on state 
accountability structures (standardized assessments) and those required outcomes monitored by 
IDEA (graduation rate and dropout rates). 
Defining Efficiency  
Accountability reforms are strongly rooted in neoliberal ideals of efficiency and 
competition where schools are treated much more like businesses that must perform to certain 
standards (Saltman, 2009). Thus, it is not a surprise that there is a substantial literature base 
pertaining to education efficiency studies. Educational efficiency is characterized by measuring 
the relationship between inputs (e.g., per student cost) and outcomes (e.g., student performance 
on standardized assessments). Educational efficiency is commonly conceptualized similarly to 
economic efficiency, were optimal conditions are thought to exist and function through a 
known production process to produce results (Khumbakar & Lovell, 2003). Unfortunately, 
educational processes are not well defined or known like the economic framework used to 
model the education efficiency models (Rolle, 2005, Rolle, Houck, He, 2010). 
In education, efficiency is defined as either allocative or technical (Rolle et al., 2010). 
Allocative efficiency implies all input resources are expended while pursuing some defined 
outputs (Rolle et al., 2010). Technical efficiency implies that “(a) output levels cannot be 
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maintained with lesser amounts of inputs or (b) output levels cannot be increased while holding 
inputs constant” (Rolle, 2005, p. 32). This study explores technical efficiency, as the analysis 
will not only focus whether an entire district budget is spent, but the level of productivity or 
outcomes generated by spending. 
In school finance, research pertaining to educational efficiency is categorized into two 
perspectives. There is research that supports the claim no relationship between educational 
expenditures and outcomes (e.g., Hanushek, 1989; Hanushek & Rivkin, 1997) and studies that 
assert a relationship exists (e.g., Hedges, Laine, & Greenwald, 1994; Hedges, Laine, & 
Greenwald, 1996) (Rolle, 2005, Rolle et al., 2010).  This led to a seminal debate in the school 
finance field of whether money mattered in production of student outcomes. 
Does Money Matter in Generating Efficient Outcomes? 
A Nation at Risk (1983) asserted the performance of students in the U.S. lagged behind 
other industrial countries. Additionally, it focused attention on what and how federal funds 
were spent on education. Scholars have attributed the report as a catalyst for school finance 
research investigating what educational inputs are important to pursue desired student 
outcomes (Baker, 2016; Rivkin, Hanushek, & Kain, 2005). While contention surrounds the 
methods employed for the study’s analysis and subsequent findings, several studies pertaining 
to key factors influencing student outcomes were soon published. Most notable was Hanushek 
(1989) meta-analysis of 187 studies on school performance measures and school spending. The 
analysis revealed no apparent relationship between spending and performance (Hanushek, 
1989). In fact, the study discovered teacher experience was the strongest indicator influencing 
student performance. Hanushek in subsequent studies (1991, 1995, 1997) further supported his 
previous claim of no relationship between spending and student performance existed and 
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suggested it is not how much money is spent on education, but the quality of purchased inputs 
such as quality teachers or smaller class sizes.  
 A plethora of literature supports no relationship between spending and performance 
and note per pupil expenditures are increasing exponentially while failing to produce efficient 
outcomes (Hanushek & Rivkin, 1997; Hoxby, 2004; Ram, 2004; Wolff, Baumol, & Saini, 2013). 
Yet, just as many studies support a relationship between spending and student achievement 
(Alexander & Jang, 2017). 
The studies examining school expenditures in relation to student performance reveal 
mix findings. These studies produce different findings because the approach to designing the 
studies is different. The researchers use regression model techniques called production 
function analyses to measure the relationship between educational inputs and outputs. 
However, the same input and output variables are not used consistently. For example, some 
studies used purchased inputs such as teacher and administrative salaries, staff development, and 
non-instructional school personnel as the input variables that influence educational outcomes 
(e.g. Adamson & Darling-Hammond, 2012; Foster, Toma, Troske, 2013). While some 
researchers used non-purchased inputs such as district, student, teacher, and family 
characteristics as variable that impact student learning and consequently levels of educational 
output (e.g. Mensah, Schoderbek, & Sahay, 2013; Mimura, 2014; Phelps & Addonizio, 2006; 
Yeop, Zabel, Stiefel, & Schwartz, 2006). Thus, within and across researcher designs various 
variable variations are apparent.  
Additionally, the traditional regression model approach to measuring efficiency does 
not capture the complex education process that contains multiple inputs and outputs that should 
be included the regression model (Alexander & Jang, 2017). Traditional efficiency models, 
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rooted in ordinary least squares regression, are based on average scores. Thus, the focus on 
average mean or performance scores makes it impossible to compare within and between 
district performances.  
The complex nature of the education process is an important element to consider when 
conducting educational efficiency work. Regardless of the results of these studies, education 
input-output relationships were assumed to characterize optimal utilization or allocation of 
resources to produce optimal outcomes. Given these studies were conceptualized under a 
normative, cost minimizing frame the utilization of a production function seemed warranted. 
However, as a result of the normative frame, studies provided inconsistent findings and 
conclusions. Some studies confirmed many school organizations were inefficient, meaning 
schools failed to produce efficient outcomes. However, empirical evidence suggests public 
organizations behave similarly to bureaus and production frames may not present the most 
appropriate manner of measuring efficiency within public school settings (Rolle, 2004). It is for 
that reason this dissertation departs from the commonly practiced cost minimizing approach, 
rooted in a normative economic perspective and examines efficiency through a positive 
economic perspective. 
Conceptual Framework: Economic Theory and the Nexus with Education 
This dissertation measures school efficiency from a positive economic perspective within 
the public choice theory frame, specifically utilizing budget maximization as a framework to 
conceptualize the study (see Figure 2.1).  
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Figure 2.1: Conceptual Framework 
 
There are two ways to approach economic topics, normatively (a policy-oriented 
approach) or positively (a scientific approach) (Mankiw, 2012). The normative approach is 
prescriptive and attempts to makes claims of how systems “ought to be” (Mankiw, p 31). This 
aligns with making policy decisions because policy advisers are pursuing ways to improve and 
promote how changes in a system should affect the overall condition of the system. In contrast, 
the positive approach is descriptive and attempts to account for how systems actually behave 
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(Mankiw, 2012). This type of approach relates to one’s values and beliefs of how systems work. 
Most studies pertaining to economic topics utilize the normative perspective. 
 Normative Economics Measure of Productivity.  Productivity is the quantity output 
produced from inputs. Inputs can include physical capital, human capital, natural resources, and 
technological knowledge to name a few, while outputs can consist of goods and services 
(Mankiw, 2012). The relationship between quantity of inputs and the quantity of outputs is 
described as a production function.  In economics a simple production function is written 
mathematically as (Mankiw, 2012):  
y= f (x1, x2, … n), where “y” is the output obtained by a function of inputs, “x1” and “x2”.  
In the context of education, output is defined in various ways from academic achievement 
or performance to life outcomes such as employment or civic participation. One of the 
disadvantages of production function analysis is the notion of assuming a singular educational 
outcome.  The education process does not take place in a vacuum; it is complex and intricate. 
Given the possibility of multiple educational outputs there are equal or more factors that can be 
identified as educational inputs. Conceptually, the education production function can be 
described as a process, in which inputs undergo some process to produce educational outcomes. 
Measuring productivity is one way of measuring efficiency. According to the normative 
approach, if output is maximized while maintaining or reducing available inputs, efficiency is 
achieved.  Much of the economic productivity research is framed in the normative perspective 
and yet seeks to answer a public-sector problem, which is not always simple or allow for optimal 
choices (Rolle, Houck, He, 2010). 
 Positive Economics Measure of Productivity.  The positive economic approach to 
defining productivity is similar to the normative frame. Both construct production as a process 
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that relates inputs to performance or output quantity. The aspect distinguishing the approaches 
lies within the assumptions surrounding how the process works. Positive economics takes into 
account the various external influences on the production process and how those influences 
change or effect performance (Stiglitz, 2000). Thus, it describes the production process in 
accordance to how it is, not how it should be (Stiglitz, 2000). The positive frame takes into 
account that not all aspects of the production are known, which contrasts the normative 
framework commonly employed in the private sector. 
Decisions about production possibilities schedules or quantifying what can be produced 
efficiently given technology and resources, are different based on the type of economic 
ownership sector structure. According to Stiglitz (2000) the United States is a mixed economy 
consisting of the public and the private sector. The private sector is governed by private 
individuals making individuals choices, and in the business sector seeks choices to garner profit. 
The public sector is concerned with providing government services with the benefit of all and 
results in collective choice (Stiglitz, 2000). The tension is this study resides with private sector 
production practices being generalized to public sector. 
First, the private sector can identify inputs for production, while public organization 
inputs are not so easily identified. Secondly, there is the absence of price influencing the quantity 
of production in the public sector (Stiglitz, 2000). A price system decides whether a firm should 
produce more or less of a product to remain competitive and consequently efficient. Contrarily, 
public sector organizations rely on budgets generated from public revenue. The supply and 
demand conditions of price exceeding the cost of the final goods and services do not rely solely 
on concepts of cost minimization, competition, or profit maximization, but meeting the general 
public’s need.  
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 Public Choice Theory.  Collective decision-making means individuals interest must be 
aggregated, these collective choices influences public officials and decision that are made for 
producing public goods and results in a subset theory of positive economics known as public 
choice (Stiglitz, 2000).  Public choice theory describes how collective preferences influence 
political actions and public organization managers’ ability to make decisions. Additionally, the 
theory addresses the tensions embedded in public agencies of who controls organizational 
outcomes (Stevens, 1993). To understand the processes public managers undertake to pursue 
outcomes, Downs (1967, 1998) theorized that bureau managers behave and manage 
organizations differently than private sector managers.  
A bureau is a public administrative office that is non-profit seeking in nature and 
financed through public funds (Stiglitz, 2000) and usually refers to government offices (Shafritz, 
Russell, Borick, 2011). It is to this extent public school organizations function as bureaus and 
thus are defined as such in this dissertation. 
Non – elective and elected government officials or bureaucrats have fewer opportunities 
for efficiency due to lengthy bureaucratic procedures and the absence of fiscal compensation for 
performance actions that lead to efficiency (Stiglitz, 2000).  Additionally, Stiglitz (2000) notes 
bureaucrats tend to want to increase their annual budgets. As a result of public organizations’ 
bureaucratic behavior of maximizing resources and not being optimal users of resources, 
Niskanen (1968, 1971) coined the term “budget maximization.”  The term explains public 
mangers propensity to increase spending over a period of time to garner non-pecuniary benefits. 
The misalignment between private sector’s frame of cost-minimization and public bureaus’, 
budget maximization frame has implicitly affected the way productivity is measured or 
efficiency is perceived.  
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 The conceptual misalignment between normative and positive approaches of assessing 
efficiency poses uncertainty on the appropriateness of production function analytics as a 
measurement tool for public organizations. Furthermore, using the cost-minimizing frame to 
assess public organizations’ efficiency may not capture the realities inherent to public education. 
 Budget maximizing framework.  Budget maximizing framework is a subset of public 
choice theory. The concept contest many of the assumptions linked to the cost-minimizing 
framework. First, the notion of costs is replaced with revenue; meaning bureaus are allocated 
budgets generated by tax revenues to provide public goods and services (Stiglitz, 2000). There is 
not a prescriptive cost associated with the good or service, but an allotment of funds to produce 
the highest quantity or quality of the product (Stiglitz, 2000). Given this context, public schools 
are structured similarly to bureaus acting as budget maximizing agencies. Thus, school managers 
will behave like bureaucrats and maximize their own utility, which results in self-interested 
behavior, but not to the extent of the tarnishing the reputation of the organization (Niskanen, 
1971). For example, a manager may pursue prestige or a promotion more than the organization’s 
goals, however, to obtain the personal goal he or she will have to manage employees effectively 
and maintain organizational standards.  
Secondly, profit-seeking behavior does not exist in public organizations. Unlike a private 
firm, public organizations are not profit seeking agencies. Public managers are not financially 
compensated for reducing input cost. According to Niskanen (1971) the political landscape 
assumed to promote this behavior is constrained due to the lack of a profit sharing incentive. 
However, the public manager can pursue non-pecuniary benefits, thus maximizing utility in other 
ways. This relates to the manager’s disposition to behave in a budget-maximizing manner to 
achieve non-pecuniary benefits. For example, garnering a larger budget may result in the 
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manager having higher status or a favorable reputation due to paying employees competitive 
salaries or not terminating employees because of budget constraints. 
According to Niskanen (1971) bureaus differ from private firms because bureaus offer a 
promised level output in exchange for a total budget, while firms functioning under market 
conditions offer an exact unit of output at a defined price. Lastly and most notably, Niskanen 
created the budget output function to explain the relation between budgets and organizational 
outcomes. Expressed mathematically as:  
B = a (Q1 + Q2) – b (Q1 + Q2)2, 0 ≤ (Q1 + Q2) ≤ a/2b, 
TC1 = c1 Q1 + d1 Q1
2, 0 ≤ Q1, and  
B ≥ TC1.  
Where B = maximum budget granted at a specific period, 
Q1 = expected level of output at a specific period, 
a and b = coefficient for Q1, and 
TC1 = minimum total payment for inputs at a specific period (Niskanen, 1971). 
The pursuit of bureaucrats maximizing budgets led Niskanen (1971) to characterize public 
bureaus as inefficient, due to the budget supply not relating to optimal output levels.  However, 
this study is not concerned with Niskanen’s model of predicting the relationship between budgets 
and outcomes. The concept of how bureau’s environments are structured and how bureaucrats 
behave within those environments provides adequate evidence to support public school districts 
characterization as budget maximizing organizations. 
 As a budget maximizing organization, public school districts are not cost minimizing 
firms. Thus, public organizations behave differently from private firms and are not motivated to 
minimize costs, maximize profits, or pursue competitive markets (Mises, 1944; Tullock, 1965). 
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This shifts the analytics of measuring efficiency from a cost-minimizing frame, employing 
production functions, to a budget-maximizing frame, utilizing alternative analytics. 
According to Hicks’ (1935) seminal theory, organizations in monopolistic positions are 
likely not to pursue profit maximization. He suggests the lack of competition alleviates the 
pressure to optimize organizational profit. Thus, this lack of optimization results in some 
inefficiencies of the organization’s profit pursuit. The lack of competition causes an organization 
to deviate from objectives traditionally referenced and upheld in normative economic frames 
(Kumbhakar & Lovell, 2000). As concluded from Simon (1957), the departure from profit 
maximization behaviors leads firms to behave similarly to bureaus.  
Efficiency is at the core of public school funding. In fact, the most successful litigation 
decisions were based on adequacy challenges, yet the foundation of the plaintiff’s arguments 
linked state’s level of educational supports (inputs) to not demonstrating adequate student results 
(outputs) (Adams, 2007). Other cases addressed equity concerns and whether equitable resources 
(inputs) were obtained to achieve desired student outcomes. Despite the type of argument 
argued, the central discussion relates to the analysis of educational inputs in relation to outputs.  
Special Education and Funding in Texas 
Texas has the second largest public-school system in the US and is educating 10% of all 
school-aged student (NCES, 2016). Texas provides educational services for approximately 
5,299,728 students and has seen a 17. 2% increase in student enrollment over the past decade 
(TEA, 2016). While Texas’ student population continues to grow, the number of students 
identified as needing special education has seen a 9% decline over the past 10 years (TEA, 
2016). However, the performance gap between students with disabilities and their non-disabled 
peers is apparent and is further reflected by 81.6% of students with disabilities graduating in the 
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2014-2015 school year compared to 89% of their non-disabled peers based on the 4 year 
longitudinal cohort (TEA, 2016). 
Until 2017, it was unknown whether the decrease in the special education identification 
rate is due to state policy changes or program initiatives such as Multi-Tiered Systems of 
Support. As a result of federal monitoring visits, the United States Department of Education, 
Office of Special Education Programs (OSEP), found several Texas Independent School Districts 
(ISDs) failed to properly find and identify students with disabilities (Texas Part B Monitoring 
Enclosure, 2017).  As a result of the OSEP monitoring findings, TEA has a developed a strategic 
plan to support local education agencies meet the federal requirements of IDEA (TEA, 2018). 
Given the agency’s commitment to support students with disabilities and implement federal 
requirements, the plan is based on implementing outcome-based performance measures for 
students with disabilities.  
What is known is that Texas was one of the forefront states to establish student 
performance goals on the bases of standardize assessments. The state provided a model for the 
accountability structure of NCLB (Imazeki & Reschovsky, 2004).  It is unknown if the effect of 
the Texas’s accountability system and its relationship to performance has been explored, but 
Texas does have a robust data collection system ranging from student level academic 
performance data to educator data to financial data. 
In fact, the of State of Texas passed legislation directing the Comptroller of Public 
Accounts to conduct a Financial Allocation Study for Texas (FAST). The FAST is used to 
evaluate “school resource allocation by integrating existing academic and financial data” (TEA, 
2017). The purpose of the allocation study is to identify schools and school districts that are able 
to provide high levels of academic achievement while being fiscally conservative. 
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Texas Funding Mechanism 
Texas funds its public schools from three main sources: district level property tax 
revenues, state, and federal funds. TEA administers the Foundation School Program (FSP), 
which is the state’s program for setting the amounts of state and local funding provided to 
districts (TEA, 2014). The FSP seeks to provide equitable funding to all school districts given 
property wealth disparities and student and district cost differences (TEA, 2014). FSP consist of 
two main components, operations funding and facilities funding, which are related to districts tax 
efforts (TEA, 2017). The operations funding provides two formulas, Tier I and Tier II to help 
districts meet finance their maintenance and operations. Tier I provides districts a basic level of 
funding with allotments for general education, special education, compensatory education, gifted 
and talented, and bilingual education (TEA, 2017). The Tier II component of the program 
provides supplementary funding based on weighted average daily attendance (TEA, 2017). 
To calculate a district allotment, the allotment is adjusted for the district’s population 
sparsity and number of full-time equivalent students’ average daily attendance. Districts serving 
students with disabilities, student who are eligible under IDEA classification, require increased 
funding to provide student services (TEA, 2014). As a result of the students specialized needs 
TEA provides additional funding through a state weighted funding mechanism. 
Students who qualify for special education are assigned to one of 12 instructional settings 
in Texas. The additional funding the student receives is based on the amount of time in the 
instructional setting. Additionally, being in a regular classroom to receive instruction carries a 
weight. Table 2.1 describes the 12 instructional settings available in Texas and the corresponding 
weights. 
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Table 2.1 
Texas Special Education Weights by Instructional Arrangement 
Instruction Arrangement Weight 
Homebound 5.0 
Hospital class 3.0 
Speech therapy 5.0 
Resource room 3.0 
Self-contained, mild to moderate 
disability 
3.0 
Self-contained, severe disability 3.0 
Off home campus 2.7 
Vocational adjustment class 2.3 
State schools 2.8 
Nonpublic contracts 1.7 
Residential care and treatment 4.0 
Mainstream 1.1 
Source: TEA, School Finance 101: Funding of Texas Schools 
 
 The special education weights range from 1.1 to 5.0 and the weight is only attributable to 
the amount of time the student spends in the setting. It is important to understand special 
education students receive additional funding as secondary analysis will address the proportion 
of spending efficient districts expend on students with disabilities as compared to inefficient 
districts.  
Summary 
This chapter reviewed the literature pertaining to the financial invest into special 
education and the subsequent educational outcomes of students with disabilities. Moreover, it 
provided an overview of the school finance literature and the continued use of cost minimizing 
frameworks to analyze education efficiency and how special education is often under-
represented or ignored in research pertaining to education efficiency. A rationale was created to 
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substantiate the utilization of budget maximizing assumptions in education efficiency studies. 
Lastly, the chapter concluded with an overview of special education within Texas and its funding 
mechanism providing context to how the state of Texas is a suitable case to explore alternative 
approaches to measure educational efficiency. 
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CHAPTER THREE 
RESEARCH METHODOLOGY  
 
This chapter provides a review of the study design and explains the method of analysis. 
First, the research question and sub questions are re-presented to report how the analytical 
methods address the overarching research question. Second, a justification for the analytical 
approach is discussed. Third, a review of the stochastic frontier analysis is conducted. Next, an 
explanation of included data and variables are presented. The chapter ends with an explanation 
of data management and analytic procedures.  
This study examines the relationship between total student expenditures and subsequent 
student outcomes, establishing the relative efficiency of Texas school districts. Additionally, the 
study investigates what special education populations are served within districts deemed efficient 
or inefficient. This study describes the proportion of students with disabilities, the amounts 
expended to provide services, and the relative performance of students with disabilities 
represented in efficient and inefficient school districts. 
Research Question 
This study uses an econometric technique and publicly available school district data to 
measure the relationship between educational inputs and outputs among Texas traditional public-
school districts. The level of analysis for this study is at the district level. Each traditional Texas 
public school district is a unit; thus, charter districts are not examined in this study. The 
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overarching research question is: what distinguishing differences exist among the proportion of 
students served in special education within efficient and inefficient Texas school districts, when 
efficiency is examined through a budget maximization framework? 
1) Within a positive (i.e., budget maximizing) economic framework, what Texas school 
districts are efficient and inefficient?  
2) What distinguishing identification percentages, expenditure totals, and end of high school 
performance outcomes exist within special education populations identified within 
efficient and inefficient Texas school districts?  
 To answer the research question two analytical steps were needed. First, Texas school 
districts were categorized as efficient and inefficient through a positive economic, budget-
maximizing frame that is statistically examined through a stochastic expenditure frontier. 
Secondly, those Texas school districts identified as efficient and inefficient were examined in 
more detail to describe the special education characteristics within those efficiency categories. 
This includes investigating identification percentages, expenditure levels, and performance 
outcomes of students with disabilities educated within efficient and inefficient school districts.  
Measuring Efficiency 
Measuring the efficiency of public schools can include measuring production efficiency 
(i.e., maximizing outputs given a set of inputs or a budget such as in Grosskopf, Hayes, and 
Taylor, 2014) or cost efficiency (minimizing costs given outputs such as demonstrated in 
Haelermans, DeWitte, and Blank, 2012). Regardless of the efficiency measure both approaches 
should reveal the same results, as they are inverse functions; it is the theoretical assumptions that 
frames each measure, which is the distinguishing factor. While some studies have focused on 
cost efficiency as a standard practice to inform policy decisions as in Grosskopf, Hayes, and 
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Taylor (2014), this dissertation takes the position that cost-minimizing behavior associated with 
cost efficiency is not an applicable approach to apply to public school entities; as Niskanen’s 
(1971) seminal work claims public sector managers or bureaucrats are budget maximizers. Thus, 
public managers or administrators have the disincentive to reduce spending due to the difficulty 
of acquiring pecuniary benefits. Given the bureaucratic nature of schools, if an administrator is 
able to operate on a smaller budget for a time, he or she is less likely to receive additional funds 
should they become necessary in the future to continue running a school site.  
 In addition, school administrators lack the administrative authority to decide the best 
level of inputs due to much of educational discretion being outside of their control (Pritchett & 
Filmore, 1999). In contrast, private sector organizations know the company’s production process 
and can control costs, to a larger extent, than public schools. Average total costs and marginal 
costs are better controlled under known production conditions (Rolle, 2005). On the other hand, 
public schools spend in a manner in which no student’s condition is made worse to improve 
another student’s educational condition (Rolle, 2004). According to Rolle (2004), school 
efficiency involves the quantity, quality, and cost of providing educational services to students. 
As such, a process that accounts for school administrators’ authority to distribute resources and 
align the obtainment of educational goals is difficult to capture. 
 Traditional Production Paradigm.  Production theory assumes all producers make 
optimal use of available resources to maximize outputs (Kumbhakar, Wang, & Horncastle, 
2015). Costs associated with production are minimized based on the available technology and 
input prices. The conventional analytical methods associated with this paradigm stemmed from 
the work of Charles Cobb and Paul Douglas. Their first work, A Theory of Production (1928), 
provided the basis of the familiar Cobb-Douglas function. The paper established a procedure for 
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estimating the relationship between inputs and outputs (Biddle, 2012). While least squared 
regression analytics have been extended to estimate cost, price, and production (Kumbhakar & 
Lovell, 2000), the use of the traditional analytic methods leads to specification errors which 
contribute to statistical noise. Thus, using methods grounded in the traditional frames ignores the 
possibility some firms may inherently pursue productivity in a manner that deviates from 
traditional production behavior. To better capture productivity for public school entities or firms 
that do not conform to traditional production behavior, alternative ways of measuring production, 
and subsequently efficiency, have been explored. 
Traditional microeconomic principles assume a production function exists and outputs 
are maximized in relation to inputs. In the case of education, no known production function 
exists because the phenomenon is not applicable for the public sector (Rolle, 2005). This lack of 
a known production function is attributable to the lack of consensus of the various input 
combinations needed to define education productivity and subsequently efficiency (Rolle, 2005).  
 Production versus Cost Approach. Rather than relying solely on traditional education 
production function methods, rooted in a cost minimizing approach to examine efficiency, this 
study utilizes cost functions. Furthermore, since the study examines schools, the term 
expenditure function is often used to describe the relationship between district expenditures and 
given sets of purchased and non-purchased inputs that influence student learning outcomes.  
Production functions attempt to connect what is spent on education resources to student 
achieved outcomes (Baker, 2016). This means studies of this kind attempt to account for the 
various resources within schools and other education settings and explore whether students’ 
outcomes will change based on adjustments to their resources.   
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Cost functions estimate the minimum price required to obtain a given set of outputs. 
While cost functions, like production functions, tend to link resources to outcomes, the primary 
focus is quantifying the cost for producing the outcome in an efficient manner (Baker, 2016). 
Cost functions require input prices for estimation. The education literature is not clear about 
which input prices should be included or how these input prices should be measured. Baker 
(2016) notes considering student characteristics, economies of scale, and labor as some of the 
variations considered in cost function methodologies.  
The major share of operating cost is found in labor; most studies only include a salary 
measure for teachers, but wages of administrative staff and support staff are sometimes included 
(e.g., Grosskopf & Moutray, 2001). There are two popular ways to proxy salaries. One is to use 
the average wage rate for labor, including teachers and non-teachers (e.g., Gronberg, et al. 2005). 
Another approach is to use data on school district salaries and to conduct hedonic wage analysis 
to estimate what the wage would be if you hired the average teacher (e.g., Imazeki and 
Reschovsky 2004; Gronberg et al. 2012).  
Traditional cost functions operate under the assumption that optimal conditions exist. 
However, not all producers are able to minimize prices or maximize output (Kumbhakar & 
Lovell, 2000). Due to the fact that production and cost functions are inflexible approaches to 
account for non-optimization, methods such as data envelopment analysis (DEA), modified 
quadriform analysis (MQA), and stochastic frontier analysis (SFA) were developed to provide 
more appropriate means to address the non-optimization issue. In fact, Rolle (2004) suggested 
the aforementioned measures as alternatives to measure educational efficiency. 
MQA is a graphical representation of the two - dimensional relationship between 
expenditures and student outcomes (Rolle & Fuller, 2007). The analysis examines the 
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expenditure-outcome relationship and categorizes schools as efficient (low expenditures, high 
outcomes), inefficient (low expenditures, low outcomes), effective (high expenditures, high 
outcomes), and ineffective (high expenditures, low outcomes). The technique provides an 
alternative to measure efficiency, but includes two additional categorizes: effective and 
ineffective, introducing another category of schools that are neither efficient nor inefficient, 
which presents a concern when conducting an efficiency study. 
DEA is a nonparametric technique used to measure efficiency, it does not rely on 
regression-based approaches requiring statistical residuals assumptions and consequently 
normality assumptions (Banker, Charnes, & Cooper, 1984). The method constructs efficiency 
based on identified best practices, can measure multiple inputs and outputs, and does not require 
the need of functional forms. Since, no minimum number of decision making units are needed to 
conduct the analysis, small samples are vulnerable to inefficiency underestimations (Sarkis, 
2007).  
SFA, like DEA, constructs the efficiency frontier based on firms that are the best 
performing relative to the sample (Rolle, 2005). In the case of this study, the best performing 
districts given the districts expenditure level, i.e. funds available to provide services, were 
utilized to construct the efficiency frontier and the remaining districts are deemed inefficient 
based on comparisons to the best performers in the group (Coelli, Rao, & Battese, 1998). The 
frontier conforms to the data using the best performers to estimate the frontier in which other 
districts deviate. Additionally, Aigner, Lovell, & Schmidt (1977) along with Meeusen and van 
den Broeck (1977) are credited with decomposing the error term in the model, delineating 
statistical noise from inefficiency. Among the three alternative approaches presented, SFA was 
selected for this study given its inclusion of the stochastic component. The method accounts for 
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random shocks in the production process, which include uncontrollable factors like decisions 
made outside of the control of school administrators. This is important given the inherent 
inefficiencies of public organizations, making it one of the more appealing approaches for the 
study. Additionally, SFA allows for the ranking of districts based on efficiency levels. While 
ranking is possible with DEA as well, as mentioned previously DEA lacks decision making units 
minimums allowing small sample inefficiency underestimations. 
Furthermore, since post-estimation analysis of SFA rank the technical efficiency of 
districts, it is important to note that an efficiency threshold was identified. The thresholds for 
most efficient and least efficient are based on the principle of the Texas Top 10% Rule, which 
commonly refers to Texas House Bill 588. Initiated in 1997, the law provides that students who 
graduated within the top 10% of their graduating class gain automatic admission into a Texas 
public funded university. Since state policy supports a 10% threshold as a metric to capture top 
performance, the same threshold is applied to capture to the top performing districts for purposes 
of efficiency. Likewise, 10% of the districts identified as the least efficient are classified as the 
most inefficient districts. Given this study is experimental and utilizes the state funding 
mechanism as a basis for variable selection and subsequent influence of model specifications, it 
is logical to continue to use state policies, such as the Top 10% Rule, for context consistency. 
Model Specification 
An expenditure frontier was estimated using the desired educational outcomes as 
identified in the Texas funding mechanism and other district inputs given the funds available to 
be spent on students. School districts nearest to the frontier will be identified as efficient while 
those above the frontier will be categorized as inefficient. To construct the expenditure-output 
frontier, the following model was used: 
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where, Ei represents student expenditures, α represents the constant, β1 represents the coefficient 
to which Oni influences student expenditures, Oni represents student outcomes that influence 
student expenditures, β2 represents the coefficient to which Dni influences student expenditures, 
while Dni represents student demographic characteristics. The term νi represents statistical noise 
and ui is the nonnegative inefficiency component. 
Analytical Techniques 
Univariate and multivariate statistical analyses were employed to examine variables. 
STATA data analysis and statistical software was utilized to generate descriptive statistics 
consisting of means, ranges, standard deviations, and t-scores. This software was used for 
multivariate analyses as well, including correlations, variance analyses, and regressions, which 
described the relationships between variables and inferences regarding the expenditure output 
frontier. STATA software was used to conduct the stochastic frontier analysis as well. 
Additionally, post estimation analyses examined the differences among the districts 
characterized as efficient including the proportion of students identified as having a disability, 
the average expenditures for educating students with disabilities as well as the average 
performance outcomes for students with disabilities using t-test. 
 Stochastic Frontier Analysis.  The Stochastic Frontier Analysis originated with Aigner, 
Lovell, and Schmidt (1977), Meeusen and van den Broeck (1977), and later Battese and Corra 
(1977) and is framed by the idea that the frontier’s composed error term captures both statistical 
noise and inefficiency. The original model created as a production frontier is expressed as  
y = f(x;) exp (vi – ui).  
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Where y is the scalar output, x is the vector of inputs, and  is the vector of technology 
parameters (Kumbhakar & Lovell, 2000). The first error component vi captures statistical error 
while ui captures the technical efficiency. Within a production frontier, producers can produce 
under their stochastic production frontier as u = 0 or u > 0. The original SFA creators assigned 
various ways to distribute u. Meeusen and van den Broeck (1977) used an exponential 
distribution, Battese and Corra (1977) used a half normal distribution, while Aigner et al (1977) 
employed both techniques. Regardless of the distributional approach, the composed error (vi – ui) 
is usually negative in a production frontier (Kumbhakar & Lovell, 2000).  
 This study employed a stochastic cost frontier model. The cost function predicts per pupil 
total expenditures based on student outcomes of graduation, drop out, completion rates, and 
percentage of 11th graders who passed the state assessment in English and Math. Thus, the 
composite error term of a cost frontier is (vi + ui), where vi represents randomness and ui 
represents noise. It is assumed that vi is independent and equally distributed. It is also assumed to 
be nonnegative and half-normal, one - sided term. Since the two terms are independent of one 
another and the input variables, STATA uses maximum likelihood estimates. As previously 
mentioned, the model is represented as the following: 
 Stochastic Frontier Analysis Model. 
 
 In this study, stochastic frontier analysis captures the relative efficiency of Texas school 
districts. Basically, stochastic frontier analysis conveys what input or output amount is being best 
utilized and what potential output or input is being loss to inefficiencies and unknown factors, 
such as educational policies outside of the control of administrators. In the context of education, 
schools are inundated with external factors, which impact the perceived outcomes of education-- 
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in many ways influencing educational outcomes, in which there are many. The method of 
analysis selected for this dissertation embraces the complex and complicated nature apparent in 
schools and thus applies a more appropriate method of analyzing school efficiencies. Moreover, 
since the study focuses on five student outcome factors, a cost frontier, more appropriately 
described as an expenditure frontier, was created for each outcome during the years of 2003 
through 2012, for which data was available: 
Graduation rate.  TotOperExpFunct = βo + GradRateAll + TaxPropValStand + 
TaxRateAdoptMain + StudEco +StudSped + Distsize + u, where TotOperExpFunct represents 
total expenditures per pupil, GradRateAll represents graduation rates, TaxPropValStand 
represents an average of the districts assessed property values,  TaxRateAdoptMain represents 
the locally adopted tax rate per $100 of taxable revenue,  StudEco represents the percentage of 
students identified as eligible for free or reduced lunch, StudSped represents the percentage of 
students identified for the special education program, Distsize represents the community district 
type based on population size, and u represents measurement error. 
Dropout rate.  TotOperExpFunct = βo + DropOutAll + TaxPropValStand + 
TaxRateAdoptMain + StudEco +StudSped + Distsize + u,  where TotOperExpFunct represents 
total expenditures per pupil, DropOutAll represents dropout rates, TaxPropValStand represents 
an average of the districts assessed property values,  TaxRateAdoptMain represents the locally 
adopted tax rate per $100 of taxable revenue,  StudEco represents the percentage of students 
identified as eligible for free or reduced lunch, StudSped represents the percentage of students 
identified for the special education program, Distsize represents the community district type 
based on population size, and u represents measurement error. 
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Completion rate.  TotOperExpFunct = βo + CompRateAll + TaxPropValStand + 
TaxRateAdoptMain + StudEco + StudSped + Distsize + u, where TotOperExpFunct represents 
total expenditures per pupil, CompRateAll represents high school completion rates, 
TaxPropValStand represents an average of the districts assessed property values,   
TaxRateAdoptMain represents the locally adopted tax rate per $100 of taxable revenue,  StudEco 
presents the percentage of students identified as eligible for free or reduced lunch, StudSped 
represents the percentage of students identified for the special education program, Distsize 
represents the community district type based on population size, and u represents measurement 
error. 
 Grade 11 TAKS English passage percentage.  TotOperExpFunct = βo + TaksEng+ 
TaxPropValStand + TaxRateAdoptMain + StudEco + StudSped + Distsize + u, 
where TotOperExpFunct represents total expenditures per pupil, TaksEng represents the 
percentage of 11th graders who pass the English proficiency assesment, TaxPropValStand 
represents an average of the districts assessed property values,  TaxRateAdoptMain represents 
the locally adopted tax rate per $100 of taxable revenue,  StudEco presents the percentage of 
students identified as eligible for free or reduced lunc , StudSped represents the percentage of 
students identified for the special education program, Distsize represents the community district 
type based on population size, and u represents measurement error. 
 Grade 11 TAKS Math passage percentage.  TotOperExpFunct = βo + TaksMath + 
TaxPropValStand + TaxRateAdoptMain + StudEco + StudSped + Distsize + u, where 
TotOperExpFunct represents total expenditures per pupil, TaksMath represents the percentage of 
11th graders who pass the math proficiency assessment, TaxPropValStand represents an average 
of the districts assessed property values,  TaxRateAdoptMain represents the locally adopted tax 
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rate per $100 of taxable revenue,  StudEco presents the percentage of students identified as 
eligible for free or reduced lunch, StudSped represents the percentage of students identified for 
the special education program, Distsize represents the community district type based on 
population size, and u represents measurement error.  
Variable Descriptions 
 Empirical studies exploring the educational process link school inputs to outputs 
(Agasisti, 2014; Deller & Rudnicki, 1993; Hanushek, 1999; Rolle & Houck, 2004). The notion 
of maximizing educational outputs or outcomes in relationship to minimizing school inputs is 
defined as school efficiency (Rolle & Houck, 2004). The input and output variables used for the 
SFA are grouped and displayed in Table 3.1 to reflect the elements of Texas funding mechanism.  
Table 3.1 
Input and Output Variables 
 
Input Variables from Texas Funding Mechanism 
 
Dependent Variable 
 
 
Demographic Variables 
 
Student Outcome Variables 
 
 
Student Demographics- The 
demographic characteristics used 
are similar to those to construct 
the campus comparison groups 
included in Texas statute as well 
as others found to be statistically 
related to performance. They 
include: the percent of Gifted and 
Talented Students; the percent of 
Career & Technology Students, 
the percent of Special Education 
Students; the percent of 
Economically Disadvantaged 
Students; and the percent of 
Bilingual/ ESL Students. 
 
Graduation rate - See formula 
in definition of terms. The 
value includes 12th graders 
who graduated as well as 
graduates from other grades. 
Students in special education 
who graduate are included in 
the totals and are also reported 
as a separate group. 
Total Expenditures – Per 
student operating 
expenditures are shown 
for total operating 
expenditures and for 
various groupings of 
operating categories. 
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Table 3.1 (continued)   
 
Input Variables from Texas Funding Mechanism 
 
Dependent Variable 
 
Demographic Variables Student Outcome Variables 
 
District Demographics - TEA 
classifies Texas public school 
districts into community types 
using factors such as enrollment, 
growth in enrollment, economic 
status, and proximity to urban 
areas. Additionally, Small and 
Mid-Size School Adjustment 
Ratios are used as it is the 
Adjusted Allotment to the 
statutorily set Basic Allotment. 
Also, included are teacher 
experience and teacher to student 
ratio. 
 
Dropout rates - See, Annual 
Dropout Rate in definition of 
terms, refers to a student who is 
enrolled in public school in 
Grades 7-12, does not return to 
public school the following fall, 
is not expelled, and does not: 
graduate, receive a GED 
certificate, continue school 
outside the public-school 
system, begin college, or die. 
 
Property Value per Pupil - The 
total certified property value 
divided by the total average daily 
attendance. 
Completion rate – See formula 
in definition of terms. Based on 
the four-year cohort, this shows 
the value who received their 
high school diploma on time or 
earlier - by the end of the 
school year, includes summer 
following the cohort. 
 
 
Maintenance and Operation Tax 
Rate - The maintenance and 
operations tax rate levied. 
TAKs Math scores – 
percentage of 11th graders that 
pass the TAKs math 
assessment. 
 
 
 TAKs English scores– 
percentage of 11th graders that 
pass the TAKs English 
assessment. 
 
 
Literature suggests that several inputs are important in estimating student performance; however, 
there is an inconsistent identification of those inputs (Rolle, 2002).  Input variables tend to fall 
under two major categories, variables relating to non- purchased inputs and purchased inputs.  
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 Purchased input variables.  Researchers have long used school expenditures to examine 
the effects of what is spent on students to influence their outcomes. Verstegen, King and Mac 
Phail-Wilcox (1997) have estimated student outcomes based upon expenditure or cost for 
schooling disaggregated at the per pupil level. Adamson and Darling-Hammond (2012) and 
Foster, Toma, and Troske, (2013) conclude purchased inputs such as teacher and administrative 
salaries, staff development, and non-instructional school personnel influence educational 
outcomes. The seminal work of Hedges, Laine, and Greenwald (1994) revealed per pupil 
expenditure, teacher experience, and teacher education were strong indicators of student success. 
Additionally, Hanushek (2002) and Hoxby (2000) provide evidence that reducing class sizes or 
teacher - to - student ratios promote student performance. While numerous purchased school 
elements are noted in productivity studies, the research community has yet to provide a definitive 
set of factors to influence outcomes. Given, this a cost study, the dependent variable is total 
expenditures and independent variables consist of purchased and non-purchased inputs. The 
Texas funding mechanism does not identify components of the mechanism in this manner, so 
classifications were made as best possible.  Thus, this study used average teacher experience, 
teacher - to - student ratios, maintenance and operation tax, and property tax values as school 
inputs used to educate students.  
 Non-purchased input variables.  Bambara, Wilson, and McKenzie (2007) argue student 
performance is influenced by a multitude of factors. Home and school environments are 
important as elements that contribute to the preparedness of students to learn (Bambara, Wilson, 
& McKenzie, 2007). Seminal research supports non-purchased inputs should be factored into the 
productivity process and are established factors in student performance (Deller & Rudnicki, 
1993). This study accounts for non-purchased inputs by including student demographics and 
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district demographics representing district size and type, and student demographics such as 
enrollment in free and reduced lunch to proxy socio-economic status, race, and/or ethnicity. To 
prevent race and/or ethnicity having a correlation with student indicators such as economic status 
or placement in programs such as special education or career and vocational programs, it was not 
included in the model. However, post estimation analyses does include race and /or ethnicity. 
Additionally, Cooper and Cohn (1997) state teaching and administrative support inputs as well as 
innate ability are sometimes included as inputs; however, ambiguous relationships exist. Using 
factors presented in the Texas funding mechanism, this dissertation included student, family, and 
district inputs previously noted.  
 Student outcome variables. Education productivity studies have identified several 
educational outcomes. According to Picus (1995), historically the most common indicated 
educational outcome is student achievement on standardized tests. Unfortunately, the use of state 
and district scholastic exams has presented negative correlations when related to per pupil 
expenditures (Hanushek & Rivkin, 1997; Hoxby, 2004; Ram, 2004; Wolff, Baumol, & Saini, 
2013). These same studies have concluded per pupil expenditures are increasing exponentially 
while failing to produce efficient outcomes. However, some scholars attribute the dismal results 
to the inappropriate measure of student achievements (Knoeppel & Rinehart, 2008; Rolle, 2004, 
Rolle & Fuller, 2007). Some researchers suggest student performances related to life outcomes 
or post-secondary quality of life benefits are more indicative of capturing student success 
(Turnbull et al, 2003; Noddings, 2001). Student outcome variables such as graduation rates, 
dropout rates, and student enrollment rates revealed strong positive relationships pertaining to 
student in success post-secondary education (Grubb, 2008). Furthermore, non-standardized 
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measures of student achievement are more inclusive given not all students perform well or 
participant in standardized assessments. 
Turnbull et al. (2003) suggest school outcomes should not be limited to academic focused 
achievement; but include outcomes that promote life quality. The authors specifically refer to 
students with disabilities, but this assumption can pertain to all students. Curtis, Rabren, and 
Reilly (2009) attribute outcomes that promote productive citizenship as more appropriate 
measures of student success. The special education literature base also supports that student 
success should be measured by outcomes that influence quality of life after secondary education 
(Paul, 2002; Burrello, Kleinhammer Tramill, & Sailor, 2013). Special education transition 
studies take into account school outcomes that are based on standardized achievement as well as 
non-standardized outcomes (McDonnell & Hardman, 2010). Rolle (2004) suggests graduation 
rates, dropout rates, SAT scores, and percentage of students enrolling in post-secondary 
programs as additional school outputs. The implication of graduated high school and enrolling 
into post-secondary programs influence quality of life. These outcomes influence students’ 
lifelong success and life quality.  
Most school efficiency analyses have used standardized tests to measure school outputs 
(e. g., Hanushek & Rivkin, 1997; Hoxby, 2004; Ram, 2004; Wolff, Baumol, & Saini, 2013). 
Although, there is consensus that test scores do not measure all of the important differences in 
school outcomes (Coleman, 2014), high-stakes testing environments clearly motivated school 
administrators to meet performance standards that are largely based on test scores.  
Many researchers treat test scores as a level measure of performance, but others use a 
value-added approach. As indicated by Gronberg, Jensen, and Taylor (2011), a test score is a 
stock measure of educational output, while a value - added measure is an estimate of the flow. 
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Gronberg, Jensen, and Taylor (2011) argue that a flow measure is more appropriate when the 
question is school performance. However, key educational stakeholders value standardized tests 
as education policy and legislation have legitimized this form of assessment.  
The Texas Assessment of Knowledge and Skills (TAKS), a group of high- stakes tests, 
were administered every year from 2002-2003 through 2011-2012. Student performance on 
TAKS was used not only for federal accountability under the No Child Left Behind Act of 2001, 
now reauthorized, but also for state accountability purposes. Students in the 3rd and 8th grades 
must pass the TAKS to be promoted to the next grade, and students are in the 11th grade must 
pass the TAKS to graduate. The TAKS tests in mathematics and reading/language arts are 
administered annually in grades 3–11. Tests in other subjects such as science and history are also 
administered, but not in every grade level. As of the 2012- 2013 school year, the state of Texas 
introduced the State of Texas Assessments of Academic Readiness (STAAR). Given the 
historical longevity of the implementation of the TAKS assessment, the study used TAKS as the 
standard assessment indicator rather than STAAR. 
This study included scores from the Texas Assessment of Knowledge and Skills (TAKS) 
math and English subject areas for grade 11. TAKS scores are reported annually and indicate the 
proficiency and mastery of basic high school skills. The TAKS also contributes to the 
determination whether a student receives a high school diploma, if pursuing a standard diploma 
(TEA, 2016). Since this study focuses on students with special needs who are serviced within 
efficient or inefficient districts, to be inclusive of all students’ abilities and subsequent outcomes 
TAKS proficiency scores as well as student outcome measures were utilized. This included 
graduation rates, which are indicative of successfully completing high school with a diploma. 
Additionally, dropout rates and high completion rates are included to capture students who 
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received a GED, passed the alternate assessment, or received a certificate of completion as 
school outputs.  
 Expenditure variables. Expenditure variables represent what Texas education agencies 
spent to educate students within school districts. Total expenditures were used to include all 
purchased services. Many of the expenditure categories or program functions are listed in the 
data description section and include general expenditure data TEA collects annually.  While 
Niskanen’s seminal work (1971) focuses on maximizing budgets, this dissertation replaces 
budget data with expenditure data due to the lack of generally accepted accounting practices in 
creating district budgets. Furthermore, expenditures that were inconsistent such as debt service, 
which is normally included in total operating expenditures, were excluded as to not cause 
variance in overall expenditure levels as a result sporadic increases and decreases. For example, 
if a new construction project is needed in a district the debt service fund may increase. Projects 
of this type are not frequent and would impact expenditure levels. 
Data Description 
The data collected for this study spans the 10 academic years of 2002 - 2003 through 
2011-2012, depending upon variable availability. The variables identified in this study are 
defined by the Texas Education Agency’s (TEA) Academic Excellence Indicator System (AEIS), 
which provides district level data. The analysis includes all traditional public districts. 
Additionally, the study uses expenditure data published through TEA’s Public Education 
Information Management System (PEIMS) and financial reports are disaggregated at the per 
pupil level. Texas has a comprehensive reporting system and expenditure, demographic, and 
academic output variables are all stipulated in the Texas Education Code (Chapters 39 & 42).  
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The number of school variables added to the state’s database varied over the ten-year 
span. For example, the student enrollment categorizes were expanded to include more racial and 
ethnic groups subsequently providing more detailed disaggregation of student data. For 
consistency purposes some smaller student ethnic groups were combined under previous state 
identification categories. Additionally, the 2003 data was removed from the analysis due to data 
consistency concerns. The variables available from AIES and PEIMS which were examined for 
the SFA and post-estimation analyses include:  
 Total student enrollment (studall)- (2003-2012): Grades 1 through 12 
 Asian student enrollment (studasi)- (2003-2012): Grades 1 through 12 
 Black student enrolment (studbla)- (2003-2012): Grades 1 through 12 
 Hispanic student enrollment (studhis)- (2003-2012): Grades 1 through 12 
 Native American student enrollment (studnat)- (2003-2012): Grades 1 through 12 
 White student enrollment (studwhi)- (2003-2012): Grades 1 through 12 
 Bilingual student enrollment (studbil)- (2003-2012): Grades 1 through 12 
 Career and technology education student enrollment (studvoc)- (2003-2012): Grades 1 
through 12 
 Gifted and talented student enrollment (studgif)- (2003-2012): Grades 1 through 12 
 Total student with disabilities enrollment (studsped)- (2003-2012): Grades 1 through 12 
 Total student identified economically disadvantaged (studeco)- (2003-2012): Grades 1 
through 12 
 12th Grade student enrollment (studgr12)- (2003-2012) 
 12th Grade student with disabilities enrollment (studgr12sped)- percentage for (2003-
2012) 
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 Average daily attendance (studada)-  rates for (2003-2012) Grades 1 through 12 
 District Sparsity Ratios (distsize) - small district less than 1,600 students enrolled, small 
to middle size district less than 5,000 students enrolled, middle to large district more than 
5,000 students enrolled. Texas provides a sparsity allotment to districts with less than 
1,600 students and those with 1,600 to 5,000 students 
 Total count TAKs math (taksenggr11)- (2003-2012): Grade 11 
 Total count TAKs English (taksmathgr11)- (2003-2012): Grade 11 
 Percentage of students passing TAKs English (taksenggr11passall)- (2003-2012): 
percentage for Grade 11 
 Percentage of students passing TAKs Math (taksmathsgr11passall)- (2003-2012): 
percentages for Grade 11 
 Total count of high school graduates with diplomas (gradrateall)- rates for (2003-2012) 
 Total count of high school completers including certificate of completion 
(completionrateall)- rates for (2003-2012) 
 Total count of GED (gedall)- rates for (2003-2012) 
 Total count Drop Out (dropoutall712_)- rates for (2003-2012) 
 Average teacher to student ratio (kidpertea)- (2003-2013) 
 Average years of teacher experience (avgexptea)- (2003-2013) 
 Expenditures for average teacher salary (avgteasal)- per pupil (2003-2012) 
 Expenditures for average administration salary (avginstrsal)- per pupil (2003-2012) 
 General fund expenditures (genfun)- per pupil (2003-2012) 
 Expenditures for operational functions (operexpfunc)- per pupil (2003-2012) 
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 Tax rate adopted maintenance and operation (taxrateadoptmainoper)- per pupil (2003-
2012) 
 Tax property values standard (taxpropvalstand)- per pupil (2003-2012) 
 Expenditures for capital outlay (expcapout) - per pupil (2003-2012) 
 Program expenditures for general education (geneduexp)- per pupil (2003-2012) 
 Program expenditures for special education per pupil (spedexp)- per pupil (2003-2012)  
Data Management 
Data was extrapolated from the TEA’s publicly accessible databases (AEIS and PEIMS) 
and input into a Microsoft Excel spreadsheet. The data was transferred to STATA where 
regression analyses were conducted to understand the relationships between inputs and student 
expenditures as well as stochastic frontier analysis. SFA results underwent post-estimation 
analysis to determine what degree of efficiency Texas school districts perform relative to the five 
type of frontier models that were constructed based on student outcomes (graduation, dropout, 
completion, and TAKS 11th grade English and Math proficiency.  
Summary 
This dissertation utilizes a budget maximizing frame to examine the economic 
relationship of traditional Texas independent school districts. In order to examine the 
relationship, each academic school year between 2004 and 2012, districts were categorized as 
efficient and inefficient to align with annual expenditure cycles. The overarching research 
question was answered: what distinguishing differences exist among special education 
demographic, expenditure, and academic outcomes within efficient and inefficient Texas school 
districts, when efficiency is examined through a budget maximization framework? 
 70 
 
 Two analytical steps were needed to answer the research question: 1) Texas school 
districts were categorized as efficient and inefficient through a budget-maximizing frame using a 
stochastic frontier analysis and 2) Texas efficient and inefficient school districts were examined 
in more detail to describe expenditure levels, academic performance levels, and proportion of 
students with disabilities within those efficiency categories.  
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CHAPTER FOUR 
DATA ANALYSIS  
This chapter presents the results of the analyses employed to address the research 
question presented earlier in this study: what distinguishing differences exist among special 
education demographic, expenditure, and academic outcomes within efficient and inefficient 
Texas school districts, when efficiency is examined through a budget maximization framework? 
Two analytical steps were needed to answer the research question, 1) the employment of the 
stochastic frontier analysis to identify efficient schools districts, which includes describing 
characteristics of the level of efficiency of the dependent variable for every identified 
educational output; and 2) the utilization of t-tests to examine if significant differences exist 
among expenditure levels, academic performance levels, and proportion of students with 
disabilities within those efficiency categories. 
This chapter is structured into two major sections. The first section describes technical 
efficiency ratios for the most efficient and inefficient school districts, which partially address the 
research question by classifying the districts by efficient type. The second section provides a 
detailed examination of whether differences exist among how students with disabilities are 
served in efficient and inefficient districts and fully addresses the research question.   
Distribution of Variables 
Data analysis spanned a nine-year period. While student enrollment in Texas schools and 
independent school districts grew throughout the period selected for this study, much of the 
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growth occurred outside of traditional public schools. During the study’s timeframe, a number of 
traditional school districts consolidated, which resulted in district decreases from 1037 to 1029 
districts as displayed in Table 4.1.  
Table 4.1 
Texas Independent School Districts 2004 – 2012 
Year Total District N Total Non-Charter District N 
2004 1227 1037 
2005 1229 1037 
2006 1227 1033 
2007 1222 1031 
2008 1229 1031 
2009 1235 1030 
2010 1237 1030 
2011 1228 1029 
2012 1227 1029 
Source: AEIS (TEA, 2015b) 
An examination of the data revealed that not every district reported the identified 
variables for the study. For example, some smaller districts may not have had a high school and 
thus did not report graduation, completion, or dropout rates. Moreover, there were cases where 
dropout rates were not reported due to all students graduating or vice versa. This led to variations 
among the observed variable observation counts as compared to the total district counts for a 
given year (see Table 4.2). Other factors contributed to varying observation counts, such as, 
some districts may have entered a value of zero instead of a not applicable code, resulting in an 
observation being counted rather than interpreted as missing. Additionally, the 2003 data files 
had several missing variables needed for statistical modeling, which resulted in the exclusion of 
the year from the analysis. Thus, districts with missing data needed to conduct an analysis was 
excluded from the study.
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Table 4.2 
Mean and Standard Deviations of Variables  
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Table 4.2 (continued) 
Mean and Standard Deviations of Variables (continued) 
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From 2003 to 2012, the average percentage of students comprising the state identified 
subgroups remained stable except for two groups. The percentage of students identified as 
economically disadvantaged (studeco) increased between 2004 (M = 50.7, SD = 19) and 2012 
(M = 57.7, SD = 18.5) by 7%, while students identified with a disability (studsped) showed a 
decrease in identification rates between 2004 (M = 13.9, SD = 4.15) and 2012 (M = 9.64, SD = 
2.58). Students populations identified as bilingual (studbil), gifted (studgif), or receiving 
vocational or career readiness (studvoc) exhibited minimal percentage changes during the 
timeframe. On average, changes increased or decreased by 1% during the study period. 
Moreover, district characteristics such as student per teacher ratios (kidpertea) remained 
consistent averaging 12:1. Also, average teacher experience (avgteaexp) remained stable around 
12 years for the average teacher experience. Overall, no apparent trends were identified from 
examining the mean and standard deviations related to student rates and percentages of meeting 
performance standards in the following areas: graduation (grad), dropout (drop), and completion 
(complet) rates during the nine-year period. The mean graduation (M = 90.4 to M = 91.8), 
dropout (M = 0.57 to M = 0.97), and completion (M = 94.3 to M = 92.7) rates fluctuated during 
the study timeframe and resulted in lower rates when comparing 2002 and 2012 rates, except for 
graduation. However, TAKs English (takseng) and Math (taksmath) performance exhibited 
gradual decreases during the timeframe (M = 86.1 to M = 68.5; M = 83.8 to M = 73.9). On 
average, total district spending per pupil (totoper) (M = $8184 to M = $10268) and property tax 
values (taxprop) (M = $284152 to M = $519847) increased during the 2004 to 2012 timeframe. 
Stochastic Cost Frontier Efficiency 
The construction of the stochastic frontier expenditure function, as it has been referred to 
throughout this study, is modeled after a stochastic frontier cost function Ei = α + Σ βi Oni + Σ β2 + 
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Dni + vi + ui. Data was transformed into the logarithmic form for the analysis and, as such, results 
are displayed in the logarithmic form. Furthermore, post estimation analysis for technical 
efficiency used Battese and Coelli (1988) definition, E [exp (−ui) |εi] and were normalized to 
present results.  
The stochastic cost frontier is a probabilistic frontier that estimates the best spending 
Texas school districts given the non - optimal educational process. Thus, given the inherent 
inefficiencies of schools as budget maximizers, no districts are without inefficiency. Instead, 
districts that are the most efficient produce a small distance ratio from the estimated frontier, 
while the least efficient districts have a larger ratio from the estimated frontier. Efficient Texas 
school districts are defined as the 10% of districts, with a calculated efficiency ratio, that has the 
least technical inefficiency when compared to the estimated frontier. Inefficient school districts 
are the 10% of districts, with a calculated efficiency ratio that has the highest technical 
inefficiency when compared to the estimated frontier.  
 Cost Output Regression for Expenditures and Graduation Rates.  Parameter 
estimates, standard deviations, and lambdas were obtained for each district. Next, technical 
efficiencies were estimated using Battese and Coelli’s (1988) formula. The parameter results for 
total operation expenditures influenced by graduation rates for 2004 through 2012 are reported in 
4.3.  
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Table 4.3 
 
Cost Output Regressions for Total Expenditures per student Graduation and 
Demographics Variables 2004-2012 
 
Note: * p<0.05, **p<0.01 
Analyses revealed for 4 or more of the 9 years examined in this study, the variation in 
total expenditures per student can be explained by variations in graduation (LN_Grad), property 
value (LN_PropValue), economic status (LN_StudEco), and student per teacher ratio 
(LN_KidPerTea). The coefficients for graduation during 2004 through 2012 indicate that for 
every percentage point increase, total expenditures will have an approximate 12% probabilistic 
decrease than the predicted SFA average expenditure holding all other variables constant. The 
graduation variability ranges from a high of 27% to a low of 8%. It is important to keep in mind 
a negative coefficient means reduced inefficiency. Thus, as districts increase their graduation 
rates, less funds are expended, increasing efficiency. This same trend is noticeable for the student 
per teacher ratio. As the coefficients for student per teacher ratio experiences a percentage point 
increase, total expenditures will have an approximate 65% probabilistic decrease than the 
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predicted SFA average expenditure holding all other variables constant. The student per teacher 
variability ranges from a high of 69% to a low of 58%.  
In contrast, the coefficients for property value (LN_PropValue) indicate that for every 
percentage point increase, total expenditures had an approximate 7% probabilistic increase than 
the predicted SFA average expenditure holding all other variables constant. The property value 
variability ranges from a high of 9% to a low of 4%. It is important to keep in mind a positive 
coefficient means increased inefficiency. Thus, as districts property values increase, more funds 
are expended, increasing inefficiency. This same trend is noticeable for the students from 
economically disadvantaged backgrounds. As the coefficients for students from economically 
disadvantaged backgrounds experience a percentage point increase, total expenditures will have 
an approximate 9% probabilistic decrease than the predicted SFA average expenditure holding 
all other variables constant. The students from economically disadvantaged backgrounds 
variability ranges from a high of 10% to a low of 7%.  
Additionally, standardized parameter estimates were examined to accommodate for the 
different independent variable scales as well as to capture the relative influence of independent 
variables on the dependent variable. The standardized parameter estimates results revealed 
property value, economic status, graduation, and teacher per student ratio as being statistically 
significant predictors of total expenditures. For the timeframe examined, student to teacher ratio 
was the strongest predictor of total expenditures per student for every year examined in the 
study. Property value was the second strongest, significant predictor for every year in the study, 
followed by students from economically disadvantaged backgrounds and graduation rates, with 9 
out 9 years and 6 out of 9 years being significant predictors respectively. 
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Overall, analyses revealed tax rate (LN_TaxRate), bilingual student populations 
(LN_StudBil), gifted (LN_StudGif), vocational (LN_StudVoc), special education 
(LN_StudSped), average teacher experience (LN_AvgTeaExp), and district size (LN_DistSize) 
did not contribute to any of the variation in total expenditures per student. The coefficients for 
tax rate indicate in 2004 and 2005 that for every percentage point increase, total expenditures 
will have a respective approximate 24% and 16% probabilistic increase than the predicted SFA 
average expenditure holding all other variables constant. These were the only years in which the 
tax rate was found significant at the .05 level, all subsequent years were not statistically 
significant. For the 2006 through 2012 period, total expenditures had a respective approximate 
average 5% probabilistic increase than the predicted SFA average expenditure holding all other 
variables constant. The tax rate variability ranges from a high of 24% to a low of 2%. It is 
important to keep in mind a positive coefficient means increased inefficiency. Thus, as districts 
tax rates increase, more funds are expended, increasing inefficiency. This same trend is 
noticeable for the bilingual programs, gifted programs, and average teacher experience. As the 
coefficients for the bilingual programs, gifted programs, and average teacher experience result in 
a percentage point increase, total expenditures will have an approximate 1% probabilistic 
increase than the predicted SFA average expenditure holding all other variables constant. 
Vocational, special education programs, and district size, while not statistically strong 
predictors of total per pupil expenditures, coefficients indicate that for every percentage point 
increase, total expenditures had an approximate 1% probabilistic decrease than the predicted 
SFA average expenditure holding all other variables constant. Thus, as district enrollment and 
enrollment in vocational and special education programs increased, less funds were expended, 
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increasing efficiency. The programs’ variability ranges from a high of 2% to a low of less than 
1%.  
Efficiency for Expenditures and Graduation rates. An examination of the data using 
maximum likelihood estimation techniques for a half normal distribution for the composite term 
revealed during the 2004 to 2012 period, Texas school districts generated, on average, a 14% 
cost inefficiency (see Table 4.4). This means, on average school districts spent approximately 
14% more than the SFA- predicted average expenditure given graduation rates.  
Table 4.4 
 
Technical Efficiency Rates for Total Expenditures per student Graduation 2004-2012 
 
Year Most TE (10% Districts) Least TE (10% Districts) 
Year lnM 
 
lnM Max ln(M) Min ln(M) lnM Max ln(M) Min ln(M) 
2004 1.032 1.040 1.016 1.290 1.650 1.210 1.110 
2005 1.033 1.041 1.013 1.395 2.528 1.269 1.137 
2006 1.033 1.042 1.015 1.372 2.417 1.262 1.136 
2007 1.033 1.042 1.015 1.371 2.530 1.252 1.131 
2008 1.034 1.044 1.015 1.385 2.235 1.265 1.137 
2009 1.037 1.047 1.013 1.338 2.010 1.238 1.126 
2010 1.034 1.044 1.017 1.444 3.076 1.289 1.151 
2011 1.034 1.044 1.015 1.400 2.173 1.274 1.142 
2012 1.034 1.044 1.017 1.400 2.647 1.278 1.141 
AVG 1.034 -- -- 1.377 -- -- 1.135 
 
Overall, during the 9-year time frame, the most efficient school districts spent on average 
3% over the estimated frontier and the least efficient district spent on average 37% over the 
estimated frontier. This equates an average difference of spending between efficient and 
inefficient districts of $4502 per student. Thus, given the districts demographics and focus on the 
school outcome of graduation, inefficient districts spent approximately $4500 more than efficient 
districts in the pursuit of graduating students from high school.     
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 Cost Output Regression for Expenditures and Dropout rates. Parameter estimates, 
standard deviations, and lambdas were obtained for each district. Next, technical efficiencies 
were estimated. The parameter results for total operation expenditures influenced by dropout 
rates for 2004 through 2012 are reported in Table 4.5.  
Table 4.5   
 
Cost Output Regressions for Total Expenditures per student Dropout Rates and 
Demographics Variables 2004 – 2012 
 
Note: * p<0.05, **p<0.01 
 
Analyses revealed the variation in total expenditures per student can be explained by 
variations in dropout rate (LN_Drop), property value (LN_PropValue), bilingual students 
(LN_StudBil), gifted students (LN_StudGif), economic status (LN_StusEco), and teacher per 
student ratio (LN)KidPerTea) for 4 or more of the 9 years examined in this study. The 
coefficients for dropout rate indicate that for every percentage point decrease, total expenditures 
will have an approximate 12% probabilistic decrease than the predicted SFA average expenditure 
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holding all other variables constant. The dropout variability ranges from a high of 17% to a low 
of 3%. It is important to keep in mind a negative coefficient means reduced inefficiency. Thus, 
as districts decrease their dropout rates, less funds are expended, increasing efficiency. This same 
trend is noticeable for the student per teacher ratio. As the coefficients for student per teacher 
ratio experiences a percentage point increase, total expenditures will have an approximate 62% 
probabilistic decrease than the predicted SFA average expenditure holding all other variables 
constant. The student per teacher variability ranges from a high of 69% to a low of 53%.  
In contrast, the coefficients for property value (LN_PropValue) indicate that for every 
percentage point increase, total expenditures will have an approximate 6% probabilistic increase 
than the predicted SFA average expenditure holding all other variables constant. The property 
value variability ranges from a high of 7% to a low of 4%. It is important to keep in mind a 
positive coefficient means increased inefficiency. Thus, as districts property values increase, 
more funds are expended, increasing inefficiency. This same trend is noticeable for the students 
from economically disadvantaged backgrounds, bilingual and gifted programs. As the 
coefficients for students from economically disadvantaged backgrounds experience a percentage 
point increase, total expenditures having an approximate 9% probabilistic decrease than the 
predicted SFA average expenditure holding all other variables constant. The students from 
economically disadvantaged backgrounds variability ranges from a high of 11% to a low of 7%. 
The coefficients for students in bilingual and gifted programs reveal a percentage point increase 
results in total expenditures having an approximate 1% and 2% probabilistic increase, 
respectively, than the predicted SFA average expenditure holding all other variables constant. 
The bilingual and gifted variability ranges from a high of 1% to a low of less than 1% and a high 
of 3% to a low 1% respectively. 
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Additionally, standardized parameter estimates were examined to accommodate for the 
different independent variable scales as well as to capture the relative influence of independent 
variables on the dependent variable. The standardized parameter estimates results revealed 
dropout rate, property value, bilingual student enrollment, gifted student, economic status, and 
teacher per student ratio as being statistically significant predictors of total expenditures. For the 
period examined, student to teacher ratio was the strongest predictor of total expenditures per 
student for every year examined in the study. Property value was the second strongest, 
significant predictor for every year in the study, followed by students from economically 
disadvantaged backgrounds with 9 out of 9 years, dropout rates, bilingual students, and gifted 
students with 4 out of 9 years being significant predictors. 
Overall, analyses revealed tax rate (LN_TaxRate), vocational (LN_StudVoc), special 
education (LN_StodSped), average teacher experience (LN_AvgTeaExp), and district size 
(LN_DistSize) did not contribute to any of the variation in total expenditures per student, except 
for 2 out of the 9 years examined. The coefficients for tax rate indicate in 2004 and 2005 that for 
every percentage point increase, total expenditures will have a respective approximate 25% and 
19% probabilistic increase than the predicted SFA average expenditure holding all other 
variables constant. These were the only years in which the tax rate was found significant at the 
.05 level, all subsequent years were not statistically significant. For the 2006 through 2012 
period, total expenditures had a respective approximate average 8% probabilistic increase than 
the predicted SFA average expenditure holding all other variables constant. However, this 
excludes 2009 and 2011, in which negative coefficients were present. The tax rate variability 
ranges from a high of 25% to a low of 2%. It is important to keep in mind a positive coefficient 
 84 
 
means increased inefficiency. Thus, as districts tax rates increase, more funds are expended, 
increasing inefficiency.  
Vocational, special education programs, average teacher experience, and district size, 
while not statistically strong predictors of total per pupil expenditures, coefficients indicate that 
for every percentage point increase, total expenditures had an approximate 1% probabilistic 
decrease than the predicted SFA average expenditure holding all other variables constant. Thus, 
as district enrollment and enrollment in vocational and special education programs increased, 
less funds were expended, increasing efficiency. The programs’ variability ranges from a high of 
2% to a low of less than 1%, except in 2004 when increases in district size reflected an 
approximate 67% probabilistic decrease in the predicted SFA average expenditure. 
Efficiency for Expenditures and Dropout rates. An examination of the data using 
maximum likelihood estimation techniques for a half normal distribution for the composite term 
revealed during the 2004 to 2012 period, Texas school districts generated, on average, a 13 % 
cost inefficiency (see Table 4.6). This means, on average school districts spent approximately 
13% more than the SFA- predicted average expenditure given dropout rates and other district 
demographics. The frontier calculates dropout rate differently from graduation and completion 
due to districts wanting to reduce the percentage of students that dropout of school. Thus, the 
lower the rate the better the district performance. In this case, the least efficient districts are 
further from the frontier when they spend more money to achieve lower dropout rates relative to 
the spending other districts with similar rates and districts demographics. 
For example, in 2004, the average district spending was 11% more than the estimated 
frontier, which relates to an average dropout rate of 0.9. The most efficient districts spent on 
average 3% more than the estimated frontier, while the least efficient districts spent on average 
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28% more than the estimated frontier to obtain similar dropout rates (see Table 4.6). Additional 
efficiency ratios for years 2005 through 2012 are displayed in Table 4.6.  
Table 4.6  
 
Technical Efficiency Rates for Total Expenditures per student Dropout 2004-2012 
 
Year 
Most TE (10% Districts) Least TE (10% Districts) 
Year 
lnM lnM 
Max 
ln(M) 
Min 
ln(M) 
lnM 
Max 
ln(M) 
Min 
ln(M) 
2004 1.034 1.043 1.018 1.277 1.627 1.207 1.110 
2005 1.027 1.035 1.014 1.348 2.473 1.243 1.120 
2006 1.029 1.039 1.015 1.328 2.441 1.230 1.119 
2007 1.030 1.039 1.014 1.376 2.631 1.258 1.129 
2008 1.033 1.043 1.018 1.398 2.289 1.286 1.141 
2009 1.035 1.045 1.015 1.361 2.059 1.250 1.130 
2010 1.035 1.046 1.019 1.446 2.327 1.288 1.153 
2011 1.030 1.038 1.013 1.379 1.993 1.259 1.132 
2012 1.029 1.038 1.013 1.379 2.830 1.262 1.133 
AVG 1.034 -- -- 1.380 -- -- 1.136 
 
Overall, during the 9-year time frame, the most efficient school districts spent on average 
3% over the estimated frontier and the least efficient district spent on average 38% over the 
estimated frontier. This equates to the least efficient districts spending an average $4585 per 
student more than the predicted frontier to obtain an average 1.1 dropout rate.     
Cost Output Regression for Expenditures and Completion rates. Using parameter 
estimates, standard deviations, lambdas, the error was obtained for each district. Next, technical 
efficiencies were estimated. The parameter results for total operation expenditures influenced by 
completion rates for 2004 through 2012 are reported in Table 4.7. 
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Table 4.7 
 
Cost Output Regressions for Total Expenditures per student Completion Rates and 
Demographics Variables 2004-2012 
 
Note: * p<0.05, **p<0.01 
Analyses revealed the variation in total expenditures per student can be explained by 
variations in completion rate (LN_Comp), property value (LN_PropValue), economic status 
(LN_StudEco), and teacher per student ratio (LN_KidPerTea) for 4 or more of the 9 years 
examined in this study. The coefficients for completion rates indicate that for every percentage 
point increase, total expenditures will have an approximate 14% probabilistic decrease than the 
predicted SFA average expenditure holding all other variables constant. The completion 
variability ranges from a high of 34% to a low of 3%. It is important to keep in mind a negative 
coefficient means reduced inefficiency. Thus, as districts increase their completion rates, less 
funds are expended, increasing efficiency. This same trend is noticeable for the student per 
teacher ratio. As the coefficients for student per teacher ratio experiences a percentage point 
increase, total expenditures will have an approximate 64% probabilistic decrease than the 
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predicted SFA average expenditure holding all other variables constant. The student per teacher 
variability ranges from a high of 69% to a low of 57%.  
In contrast, the coefficients for property value indicate that for every percentage point 
increase, total expenditures will have an approximate 7% probabilistic increase than the 
predicted SFA average expenditure holding all other variables constant. The property value 
variability ranges from a high of 9% to a low of 5%. It is important to keep in mind a positive 
coefficient means increased inefficiency. Thus, as districts property values increase, more funds 
are expended, increasing inefficiency. This same trend is noticeable for the students from 
economically disadvantaged backgrounds. As the coefficients for students from economically 
disadvantaged backgrounds experience a percentage point increase, total expenditures will have 
an approximate 10% probabilistic decrease than the predicted SFA average expenditure holding 
all other variables constant. The students from economically disadvantaged backgrounds 
variability ranges from a high of 11% to a low of 7%.  
Additionally, standardized parameter estimates were examined to accommodate for the 
different independent variable scales as well as to capture the relative influence of independent 
variables on the dependent variable. The standardized parameter estimates results revealed 
completion, property value, economic status, and teacher per student ratio as being statistically 
significant predictors of total expenditures. For the period examined, student to teacher ratio was 
the strongest predictor of total expenditures per student for every year examined in the study. 
Property value was the second strongest, significant predictor for every year in the study, 
followed by students from economically disadvantaged backgrounds with 9 out of 9 years, and 
completion rate with 5 out of 9 years being statistically significant predictors. 
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Overall, analyses revealed tax rate (LN_Tax Rate), bilingual student populations 
(LN_StudBil), gifted (LN_StudGif), vocational (LN_StudVoc), special education 
(LN_StudSped), average teacher experience (LN_AvgExpTea), and district size (LN_DistSize) 
did not contribute to substantial variation in total expenditures per student. The coefficients for 
tax rate indicate in 2004 and 2005 that for every percentage point increase, total expenditures 
will have a respective approximate 24% and 16% probabilistic increase than the predicted SFA 
average expenditure holding all other variables constant. These were the only years in which the 
tax rate was found significant at the .05 level, all subsequent years were not statistically 
significant. For the 2006 through 2012 period, total expenditures had a respective approximate 
average 7% probabilistic increase than the predicted SFA average expenditure holding all other 
variables constant. However, this excludes 2009 and 2011, in which negative coefficients were 
present. The tax rate variability ranges from a high of 24% to a low of 2%. It is important to keep 
in mind a positive coefficient means increased inefficiency. Thus, as districts tax rates increase, 
more funds are expended, increasing inefficiency. This same trend is noticeable for the bilingual 
programs, gifted programs, and average teacher experience. As the coefficients for the bilingual 
programs, gifted programs, and average teacher experience result in a percentage point increase, 
total expenditures will have an approximate 1% probabilistic increase than the predicted SFA 
average expenditure holding all other variables constant. 
Vocational, special education programs, average teacher experience, and district size, 
while not statistically strong predictors of total per pupil expenditures, coefficients indicate that 
for every percentage point increase, total expenditures had an approximate 1% probabilistic 
decrease than the predicted SFA average expenditure for at least 4 or more years, holding all 
other variables constant. Thus, as district enrollment and enrollment in vocational and special 
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education programs increased, less funds were expended, increasing efficiency. The programs’ 
variability ranges from a high of 3% to a low of less than 1%.  
Efficiency for Expenditures and Completion rates. An examination of the data using 
maximum likelihood estimation techniques for a half normal distribution for the composite term 
revealed during the 2004 to 2012 period, Texas school districts generated, on average, a 14 % 
cost inefficiency (see Table 4.8). This means, on average school districts spent approximately 
14% more than the SFA- predicted average expenditure given completion rates. For example, in 
2004, the average district spending was 11% more than the estimated frontier. The most efficient 
districts spent on average 3% more than the estimated frontier, while the least efficient districts 
spent on average 29% more than the estimated frontier to obtain completion rates (see Table 
4.8). Additional efficiency ratios for years 2005 through 2012 are displayed in Table 4.8. 
Table 4.8  
Technical Efficiency Rates for Total Expenditures per student Completion 2004-2012 
 
Year 
Most TE (10% Districts) Least TE (10% Districts) Year 
(M) M Max(M) Min(M) M Max(M) Min(M) 
2004 1.032 1.041 1.016 1.291 1.649 1.211 1.111 
2005 1.032 1.041 1.013 1.394 2.515 1.264 1.137 
2006 1.033 1.042 1.015 1.371 2.416 1.260 1.136 
2007 1.033 1.042 1.014 1.375 2.541 1.258 1.132 
2008 1.034 1.043 1.015 1.386 2.238 1.269 1.137 
2009 1.037 1.046 1.013 1.346 2.020 1.245 1.128 
2010 1.034 1.044 1.016 1.448 3.090 1.288 1.152 
2011 1.034 1.043 1.015 1.401 2.157 1.283 1.142 
2012 1.034 1.044 1.017 1.401 2.648 1.282 1.141 
AVG 1.034 -- -- 1.370 -- -- 1.136 
 
Overall, during the 9-year time frame, the most efficient school districts spent on average 
3% over the estimated frontier and the least efficient district spent on average 38% over the 
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estimated frontier. This equates to the least efficient districts spending an average $4559 per 
student over the estimated frontier to obtain an average 93.6 rate for high school completion.     
Cost Output Regression Expenditures and TAKS English scores. Parameter 
estimates, standard deviations, and lambdas were obtained for each district. Next, technical 
efficiencies were estimated. The parameter results for total operation expenditures influenced by 
TAKS English passing percentages for 2004 through 2012 are reported in Table 4.9.  
Table 4.9  
 
Cost Output Regressions for Total Expenditures per student Grade 11 TAKS English and 
Demographics Variables 2004 – 2012  
 
Note: * p<0.05, **p<0.01 
Analyses revealed the variation in total expenditures per student can be explained by 
variations in TAKS English passing rates (LN_TaksEng), property value (LN_PropValue), 
students in gifted and talented programs (LN_StudGif), economic status (LN_StudEco), and 
teacher per student ratio (LN_KidPerTea) for 4 or more of the 9 years examined in this study. 
The coefficients for TAKS English passing rates indicate that for every percentage point 
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increase, total expenditures will have an approximate 13% probabilistic decrease than the 
predicted SFA average expenditure holding all other variables constant. The TAKS English 
variability ranges from a high of 31% to a low of 1%. It is important to keep in mind a negative 
coefficient means reduced inefficiency. Thus, as districts increase their TAKS English passing 
rates, less funds are expended, increasing efficiency. This same trend is noticeable for the student 
per teacher ratio. As the coefficients for student per teacher ratio experiences a percentage point 
increase, total expenditures will have an approximate 64% probabilistic decrease than the 
predicted SFA average expenditure holding all other variables constant. The student per teacher 
variability ranges from a high of 68% to a low of 59%.  
In contrast, the coefficients for property value indicate that for every percentage point 
increase, total expenditures will have an approximate 6% probabilistic increase than the 
predicted SFA average expenditure holding all other variables constant. The property value 
variability ranges from a high of 8% to a low of 5%. It is important to keep in mind a positive 
coefficient means increased inefficiency. Thus, as districts property values increase, more funds 
are expended, increasing inefficiency. This same trend is noticeable for the students from 
economically disadvantaged backgrounds. As the coefficients for students from economically 
disadvantaged backgrounds experience a percentage point increase, total expenditures will have 
an approximate 9% probabilistic decrease than the predicted SFA average expenditure holding 
all other variables constant. The students from economically disadvantaged backgrounds 
variability ranges from a high of 10% to a low of 7%.  
Additionally, standardized parameter estimates were examined to accommodate for the 
different independent variable scales as well as to capture the relative influence of independent 
variables on the dependent variable. The standardized parameter estimates results revealed 
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TAKS English passing rates, property value, students receiving gifted services, economic status, 
and teacher per student ratio as being statistically significant predictors of total expenditures. For 
the period examined, student to teacher ratio was the strongest predictor of total expenditures per 
student for every year examined in the study. Property value was the second strongest, 
significant predictor for every year in the study, followed by students from economically 
disadvantaged backgrounds with 9 out of 9 years, TAKS English passing rates and gifted 
students with 4 out of 9 years being significant predictors. 
Overall, analyses revealed tax rate (LN_Tax Rate), bilingual student populations 
(LN_StudBil), vocational (LN_StudVoc), special education (LN_StudSped), average teacher 
experience (LN_AvgExpTea), and district size (LN_DistSize) did not contribute to substantial 
variation in total expenditures per student. The coefficients for tax rate indicate in 2004 and 2005 
that for every percentage point increase, total expenditures will have a respective approximate 
28% and 17% probabilistic increase than the predicted SFA average expenditure holding all 
other variables constant. These were the only years in which the tax rate was found significant at 
the .05 level, all subsequent years were not statistically significant. For the 2006 through 2012 
period, total expenditures had a respective approximate average 9% probabilistic increase than 
the predicted SFA average expenditure holding all other variables constant. However, this 
excludes 2009, 2010, 2011, in which negative coefficients were present. The tax rate variability 
ranges from a high of 28% to a low of 2%. It is important to keep in mind a positive coefficient 
means increased inefficiency. Thus, as districts tax rates increase, more funds are expended, 
increasing inefficiency. This same trend is noticeable for the bilingual programs and average 
teacher experience. As the coefficients for the bilingual programs and average teacher experience 
result in a percentage point increase, total expenditures will have an approximate 1% 
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probabilistic increase than the predicted SFA average expenditure holding all other variables 
constant. 
Vocational, special education programs, average teacher experience, and district size, 
were not statistically strong predictors of total per pupil expenditures. Coefficients indicate that 
for every percentage point increase, total expenditures had an approximate 1% probabilistic 
decrease than the predicted SFA average expenditure for at least 4 or more years, holding all 
other variables constant. Thus, as district enrollment and enrollment in vocational and special 
education programs increased, less funds were expended, increasing efficiency. The programs’ 
variability ranges from a high of 4% to a low of less than 1%.  
Efficiency for Expenditures and TAKS English. An examination of the data using 
maximum likelihood estimation techniques for a half normal distribution for the composite term 
revealed during the 2004 to 2012 period, Texas school districts generated, on average, a 14 % 
cost inefficiency (see Table 4.10). This means, on average school districts spent approximately 
14% more than the SFA- predicted average expenditure given TAKS English passing 
percentages. In 2004, the average district spending was 11% more than the estimated frontier. 
The most efficient districts spent on average 3% more than the estimated frontier, while the least 
efficient districts spent on average 28% more than the estimated frontier to obtain TAKS English 
passing scores (see Table 4.10). Additional efficiency ratios for years 2005 through 2012 are 
displayed in Table 4.10. 
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Table 4.10 
 
Technical Efficiency Rates for Total Expenditures per student TAKS English 2004-2012 
 
Year 
Most TE (top 10%) Least TE (lowest 10%) Year 
(M) M Max(M) Min(M) M Max(M) Min(M) 
2004 1.031 1.039 1.016 1.275 1.682 1.199 1.105 
2005 1.031 1.039 1.013 1.350 2.108 1.239 1.125 
2006 1.032 1.042 1.014 1.366 2.426 1.263 1.133 
2007 1.032 1.041 1.014 1.383 2.558 1.261 1.133 
2008 1.033 1.042 1.014 1.348 1.688 1.248 1.126 
2009 1.037 1.047 1.013 1.357 1.994 1.254 1.131 
2010 1.032 1.040 1.016 1.360 1.871 1.254 1.129 
2011 1.032 1.042 1.016 1.361 1.953 1.265 1.131 
2012 1.033 1.042 1.015 1.384 2.722 1.263 1.136 
AVG 1.033 -- -- 1.350 -- -- 1.127 
 
Overall, during the 9-year time frame, the most efficient school districts spent on average 
3% over the estimated frontier and the least efficient district spent on average 38% over the 
estimated frontier. This equates to the least efficient districts spending an average $4090 per 
student more than the estimated frontier to obtain an average 73.7 percentage passing rate on the 
TAKS English assessment.     
 Cost Output Regression Expenditure and TAKS Math scores.  Parameter estimates, 
standard deviations, and lambdas were obtained for each district. Next, technical efficiencies 
were estimated. The parameter results for total operation expenditures influenced by TAKS Math 
passing percentages for 2004 through 2012 are reported in 4.11.  
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Table 4.11 
 
Cost Output Regressions for Total Expenditures per student Grade 11 TAKS Math and 
Demographics Variables 2004 – 2012 
 
Note: * p<0.05, **p<0.01 
Analyses revealed the variation in total expenditures per student can be explained by 
variations in TAKS Math passing rates (LN_TaksMath), property value (LN_PropValue), 
students in gifted and talented programs (LN_StudGif), economic status (LN_StudEco), and 
teacher per student ratio (LN_KidPerTea) for 4 or more of the 9 years examined in this study. 
The coefficients for TAKS Math passing rates indicate that for every percentage point increase, 
total expenditures will have an approximate 8% probabilistic decrease than the predicted SFA 
average expenditure holding all other variables constant. The TAKS Math variability ranges 
from a high of 17% to a low of 2%. It is important to keep in mind a negative coefficient means 
reduced inefficiency. Thus, as districts experience increases in their TAKS Math passing rates, 
less funds are expended, increasing efficiency. This same trend is noticeable for the student per 
teacher ratio. As the coefficients for student per teacher ratio experiences a percentage point 
 96 
 
increase, total expenditures will have an approximate 63% probabilistic decrease than the 
predicted SFA average expenditure holding all other variables constant. The student per teacher 
variability ranges from a high of 68% to a low of 54%.  
In contrast, the coefficients for property value indicate that for every percentage point 
increase, total expenditures will have an approximate 6% probabilistic increase than the 
predicted SFA average expenditure holding all other variables constant. The property value 
variability ranges from a high of 8% to a low of 5%. It is important to keep in mind a positive 
coefficient means increased inefficiency. Thus, as districts property values increase, more funds 
are expended, increasing inefficiency. This same trend is noticeable for the students from 
economically disadvantaged backgrounds. As the coefficients for students from economically 
disadvantaged backgrounds experience a percentage point increase, total expenditures will have 
an approximate 9% probabilistic decrease than the predicted SFA average expenditure holding 
all other variables constant. The students from economically disadvantaged backgrounds 
variability ranges from a high of 10% to a low of 6%.  
Additionally, standardized parameter estimates were examined to accommodate for the 
different independent variable scales as well as to capture the relative influence of independent 
variables on the dependent variable. The standardized parameter estimates results revealed 
TAKS Math passing rates, property value, students receiving gifted services, economic status, 
and teacher per student ratio as being statistically significant predictors of total expenditures. For 
the period examined, student to teacher ratio was the strongest predictor of total expenditures per 
student for every year examined in the study. Property value was the second strongest, 
significant predictor for every year in the study, followed by students from economically 
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disadvantaged backgrounds with 9 out of 9 years, TAKS Math passing rates and gifted students 
with 4 out of 9 years being significant predictors. 
Overall, analyses revealed tax rate (LN_Tax Rate), bilingual student populations 
(LN_StudBil), vocational (LN_StudVoc), special education (LN_StudSped), average teacher 
experience (LN_AvgExpTea), and district size (LN_DistSize) did not contribute to substantial 
variation in total expenditures per student. The coefficients for tax rate indicate in 2004 and 2005 
that for every percentage point increase, total expenditures will have a respective approximate 
27% and 16% probabilistic increase than the predicted SFA average expenditure holding all 
other variables constant. These were the only years in which the tax rate was found significant at 
the .05 level, all subsequent years were not statistically significant. For the 2006 through 2012 
period, total expenditures had a respective approximate average 5% probabilistic increase than 
the predicted SFA average expenditure holding all other variables constant. However, this 
excludes 2009 and 2011, in which negative coefficients were present. The tax rate variability 
ranges from a high of 28% to a low of 2%. It is important to keep in mind a positive coefficient 
means increased inefficiency. Thus, as districts tax rates increase, more funds are expended, 
increasing inefficiency. This same trend is noticeable for the bilingual programs and average 
teacher experience. As the coefficients for the bilingual programs and average teacher experience 
result in a percentage point increase, total expenditures will have an approximate 1% 
probabilistic increase than the predicted SFA average expenditure holding all other variables 
constant. 
Vocational, special education programs, average teacher experience, and district size, 
were not statistically strong predictors of total per pupil expenditures. Coefficients indicate that 
for every percentage point increase, total expenditures had an approximate 1% probabilistic 
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decrease than the predicted SFA average expenditure for at least 4 or more years, holding all 
other variables constant. Thus, as district enrollment and enrollment in vocational and special 
education programs increased, less funds were likely to be expended, increasing efficiency. The 
programs’ variability ranges from a high of 3% to a low of less than 1%.  
Efficiency for Expenditures and TAKS Math. An examination of the data using 
maximum likelihood estimation techniques for a half normal distribution for the composite term 
revealed during the 2004 to 2012 period, Texas school districts generated, on average, a 15 % 
cost inefficiency (see Table 4.12). This means, on average school districts spent approximately 
15% more than the SFA- predicted average expenditure given TAKS Math passing percentages. 
For example, in 2004, the average district spending was 10% more than the estimated frontier. 
The most efficient districts spent on average 3% more than the estimated frontier, while the least 
efficient districts spent on average 24% more than the estimated frontier to obtain TAKS Math 
passing scores (see Table 4.12). Additional efficiency ratios for years 2005 through 2012 are 
displayed in Table 4.12. 
Table 4.12 
 
Technical Efficiency Rates for Total Expenditures per student TAKS Math 2004-2012 
 
Year 
Most TE (10% Districts) Least TE (10% Districts) Year 
(M) M Max(M) Min(M) M Max(M) Min(M) 
2004 1.030 1.038 1.015 1.241 1.383 1.182 1.096 
2005 1.031 1.038 1.012 1.384 2.558 1.257 1.133 
2006 1.031 1.042 1.014 1.366 2.442 1.266 1.134 
2007 1.033 1.042 1.014 1.376 2.526 1.258 1.132 
2008 1.034 1.044 1.015 1.387 2.239 1.264 1.136 
2009 1.038 1.048 1.013 1.358 1.991 1.254 1.131 
2010 1.034 1.045 1.017 1.440 3.007 1.282 1.149 
2011 1.034 1.044 1.015 1.376 1.933 1.272 1.136 
2012 1.032 1.042 1.015 1.421 2.825 1.288 1.145 
AVG 1.033 -- -- 1.372 -- -- 1.132 
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Overall, during the 9-year time frame, the most efficient school districts spent on average 
3% over the estimated frontier and the least efficient district spent on average 42% over the 
estimated frontier. This equates to the least efficient (inefficient) districts spending an average 
$4326 per student more than the efficient districts to obtain an average 72.5% passing rate on the 
TAKS Math assessment.     
 Special Education Differences in Efficient and Inefficient Districts.  After identifying 
and ranking the technical efficiency of districts, districts with efficiency rates for graduation, 
dropout, completion, TAKS English and TAKS Math were categorized as most efficient and 
least efficient. Since no school district is absent of inefficiency, the subset of districts comprising 
the lowest 10% of least efficient districts were classified as most efficient or efficient. The subset 
of districts comprising the highest 10 % of least efficient districts, those with the highest 
inefficiencies were categorized as least efficient districts or inefficient. Thus, 10% of the districts 
at the bottom and top of the inefficiency distribution are classified as the best and worst spenders 
given student inputs. 
Identifying the least and most efficient districts helps address the second component of 
this study, which focuses on if distinguishing differences exist among special education 
demographic, expenditure, and academic outcomes based on the efficiency categorizes. T-tests 
were conducted to observe if differences between the mean proportions of students identified 
with disabilities in efficient and inefficient districts were statistically significant. Additional t-
tests were conducted to examine if spending and student academic performance for the high 
need’s group differed between efficient and inefficient districts.   
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 Special Education Identification by Efficiency Category. Analysis revealed that no 
significant differences exist between the mean percentage of students identified with a disability 
within efficient and inefficient districts during the study’s time frame. For example, for districts 
identified as efficient by means of SFA using a cost function based on graduation rates and other 
school inputs, the average special education population averaged 11.5%, while inefficient 
districts special education student population averaged 11.6% during 2004 to 2012.  While 
inefficient districts showed a slight .1 difference in mean, a t – test revealed it was not 
statistically significant. Special education student population percentages were calculated for 
each study year and by district efficiency type given cost function models constructed on 
predicted total expenditures as a result of school inputs (See appendix A). School inputs included 
student outcomes (graduation, dropout, completion, TAKS English, and TAKS Math 
performance) and other school demographic inputs.   
 Special Education Performance by Efficiency Category.  T-test analysis revealed that 
no significant differences exist based on the performance of students with disabilities within 
efficient and inefficient districts (See appendix C). Among districts categorized as efficient and 
inefficient with graduation rate as an input variable for student outcomes, the student with 
disabilities’ subgroup, on average, revealed efficient districts had a graduation rate of 85% while 
inefficient districts demonstrated 83% graduation rates for the subgroup during 2004 to 2012 
(see appendix B). The same model presented dropout rates among students with disabilities 
being served in efficient districts was on average 1.1% during 2004 to 2012, while inefficient 
districts rates averaged 1.3% during the same period. Additionally, completion rates for efficient 
and inefficient districts averaged 93%.  
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Among districts identified as efficient and inefficient based on dropout rate being an 
explanatory variable, students with disabilities, on average had a graduation rate of 86% while 
inefficient districts demonstrated an 83% graduation rate for the subgroup during 2004 to 2012. 
Additionally, the same model presented dropout and completion rates among students with 
disabilities in efficient districts being on average 1.2% and 93% during 2004 to 2012. Inefficient 
districts dropout and completion rates averaged 1.1% and 92% respectively during the same 
period.  
As for districts categorized as efficient and inefficient using completion rates as an 
influencing input variable, students with disabilities on average had a graduation rate of 86% for 
efficient districts, while inefficient districts averaged 83% during 2004 to 2012. Additionally, the 
same model revealed dropout and completion rates among students with disabilities in efficient 
district being on average 1.1% and 93% during 2004 to 2012. Inefficient districts dropout and 
completion rates averaged 1.2% and 93% respectively during the same time frame.  
Analytical Summary 
The study determined the relative efficiency of Texas school districts between 2004 and 
2012. Districts were ranked on their level of efficiency and the top 10% and the bottom 10% of 
performing districts based on efficiency rates that included the student outcomes of graduation, 
dropout, completion, TAKS English and Math passing rates as part of the efficiency input model.  
Additionally, an examination of the special education student population was explored to 
understand if differences in the percentage of students identified for services existed based on 
district efficiency type. Also, the study investigated if special education student performance 
varied given the efficiency type of the district.  
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 Analytical results for the 9 years of stochastic frontier analyses revealed the efficient 
school districts on average spent $7,760 in pursuit of student outputs. On the other hand, 
inefficient districts on average spent $12,345. The study examined five student outputs: 
graduation, dropout, completion, TAKS English and TAKS Math performance as influencers of 
spending. While the previous results describe the average inefficiencies across spending based 
on the various school inputs, further discussion explains in more detail the characteristics of each 
expenditure - output model across the study time frame for the respective district efficiency 
types. 
 Efficient District Characteristics.  Upon examining the characteristics of efficient 
districts, summary statistics revealed that 69% of these districts represented small districts with 
less than 1,600 students, while 23% of the districts were midsize, ranging from 1,600 to 5,000 
students, with a student population averaging 2,412. The median property value averaged 
$353,000 during 2004 to 2012. Efficient districts typically consisted of a heterogeneous student 
population where approximately 64% of the students are Caucasian followed by 23% being of 
Latin descent. The typical student to teacher ratio is 12:1. Additionally, 53% of students residing 
these districts were classified as economically disadvantaged, while 11% of the student 
population was identified as students with disabilities. 
  As for student performance, districts were able to leverage fiscal resources and achieve 
high student performance relatively more efficiently than other districts pursuing the same 
student outcomes. When examining graduation rates influence on district spending, efficient 
districts were able to achieve 90.5 graduation rates, while spending on average $7,752 per 
student. The dropout rate influence on district expenditures resulted in efficient district spending 
around $7,760 per student during 2004 to 2012, with dropout rates averaging 0.9.  A focus on 
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completion rates influence on district spending averaged $7,738 per student during the same time 
period, with an average 95% completion rate.  The TAKS English and Math influence on 
spending resulted in an average of $7,712 and $7,620 per pupil and 90% and 84% of 11th graders 
passing the state assessment during 2004 to 2012. 
Inefficient District Characteristics.  An investigation of inefficient districts highlighted 
78% of these districts represented small districts with less than 1,600 students, while 13% of the 
districts were midsize districts ranging from 1,600 to 5,000 students, with a student population 
averaging 1,792. The median property value averaged $709,000 during 2004 to 2012. Inefficient 
districts typically consisted of heterogeneous student populations where approximately 49% of 
students are of Latin descent, followed by 44% being Caucasian, and the remaining 7% of the 
student population comprising of other racial or ethnic groups identified by the state. The typical 
student to teacher ratio was 12:1. Additionally, 61% of students residing in these districts were 
classified as economically disadvantaged, while 12% of the student population was identified as 
students with disabilities. Figure 4.1 illustrates a summary of the key district characteristics by 
efficiency type. 
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Figure 4.1 District Efficiency Type Characteristics  
 
 
 Student performance results revealed inefficient districts expended more fiscal resources 
than the efficient districts to pursue similar student performance outcomes. When examining 
graduation rates influence on district spending, inefficient districts were able to achieve 88% 
graduation rates, while spending on average $12,255 per student. The dropout rate influence on 
district expenditures resulted in efficient district spending around $12,352 per student during 
2004 to 2012, resulting in dropout rates averaging 1.0%.  A focus on completion rates influence 
on district spending averaged $12,297 per student during the same time period, with an average 
94% completion rates.  The TAKS English and Math influence on spending resulted in an 
average of $11,702 and $11,946 per pupil and 90% and 83% of 11th graders passing the TAKS 
English and Math assessment. 
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Special Education Characteristics.  Moreover, an examination of the percent students 
served in special education programs revealed no significant differences between inefficient and 
efficient districts identification rates. Figure 4.2 illustrates a summary of special education 
characteristics by efficiency type. 
 
 
Figure 4.2 Special Education Characteristics by District Efficiency Type 
 
Students with disabilities performance to meet high school requirements showed no difference 
based on district efficiency category. Furthermore, regardless of school outcomes (graduation, 
dropout, completion, and TAKS English and Math) that were selected as input factors to predict 
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expenditures and relative efficiency, there was no statistical significant differences between the 
special education subgroup based on district efficiency type. Chapter 5 highlights the key 
findings discovered from the analysis and provides more detail of how these findings have 
implications for additional research. 
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CHAPTER FIVE  
DISCUSSION AND IMPLICATIONS 
Most education production or education cost studies have focused on the relationship 
between spending and performance (Wolff, Baumol, & Saini, 2013).  Traditional models 
estimating these input- output relationships assume optimal use of resources produce optimal 
outcomes. Usually, traditional models are framed within a paradigm that accepts the notion of 
minimal inputs yielding maximum outputs, or in the context of education, the pursuit of 
minimized expenditures can result in maximized educational outputs. If cost minimizing 
assumptions are true, then traditional methods of measuring efficiency are warranted. However, 
this dissertation upholds the empirical research supporting public schools function similarly to 
bureaus and as such are budget maximizers and require more appropriate efficiency measures 
(Rolle, 2004).  
The traditional regression model approach to measuring efficiency does not capture the 
complex education process that contains multiple inputs and outputs that should be included 
the modeling (Alexander & Jang, 2017). Traditional approaches function under the assumption 
that optimal conditions exist and there is a known relationship between inputs and outputs. 
However, traditional approaches such as production and cost functions are inflexible to account 
for non-optimization (Kumbhakar & Lovell, 2000). Rolle (2004) suggested methods such as data 
envelopment analysis (DEA), modified quadriform analysis (MQA), and stochastic frontier 
analysis (SFA) provide more appropriate means to address the non-optimization issue. 
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This study determined the most efficient and inefficient traditional Texas school districts 
using SFA through a budget maximizing framework. The study accounted for all traditional 
school districts during the 2004 – 2012 period. The Texas funding formula provided the bases for 
variable selection to examine the relationship between total student expenditures and subsequent 
student outcomes, establishing the relative efficiency of Texas school districts. Additionally, the 
study investigated special education identification and performances rates within those districts 
deemed efficient or inefficient.  This chapter summarizes the key finding of the study by 
addressing the outlined research questions in Chapter 1. In addition, Chapter 5 explores how this 
study’s findings have implications for research in the field of education finance, budget 
maximization theory, education policy, and district practices.  
Money Matters in Student Outcomes 
Analytical findings supported moderate statistical relationships between the five 
educational outcomes (graduation, dropout, completion, TAKS English, and TAKS Math passing 
percentage) and total expenditures per student. Among the outcomes examined graduation rates 
and TAKS Math performance showed the strongest predicted influence on expenditures for 6 of 
the 9 years investigated during this study. While other student outcomes did not exhibit such 
frequent influence on expenditures throughout the study, it should be noted predictive influence 
was found for half of the examined years, 4 to 5 years. The predictive relationship between 
outcomes and expenditures has implications for budget maximization theory and is discussed in 
greater detail later. 
Moreover, the relationship between student outcomes and total expenditures per pupil 
revealed that as district student performance increases, the average amount expended decreased 
for districts identified as relatively efficient. While the research pertaining to per pupil spending 
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and student performance produces mixed results (Alexander & Jang, 2017). This study did 
present a moderate relation between spending and performance, which counters the findings 
presented in the body of research noting per pupil expenditures increase exponentially while 
failing to produce efficient outcomes (Hanushek & Rivkin, 1997; Hoxby, 2004; Ram, 2004; 
Wolff, Baumol, & Saini, 2013). Additionally, the seminal work of Hanushek (1989) supporting 
there is no relationship between spending and performance was later expanded (1991,1995, 
1997) and suggested the amount of money spent on education is not as important in the 
educational process as the quality of purchased inputs. However, to obtain quality purchased 
inputs associated with the educational process money is required. Thus, money does matter in 
attaining quality inputs that subsequently result in better student performance, such as 
experienced teachers or low student to teacher ratios.  
While efficient districts spent less to obtain similar outcomes as their inefficient 
counterparts, SFA only measured the relative efficiency of districts and does not make 
assertations that one categorization is better than the other. In fact, this study concluded that 
the student performance outcomes for both district types was statistically similar, but districts 
deemed inefficient spent more at the per pupil level to obtain the same outcomes as district 
classified as efficient. This study does not explore programmatic level differences, which may 
provide more detail regarding spending differences. Additionally, the study did not consider 
some districts may have state corrective action plans for providing more services or programs 
for student sub-groups that were historically marginalized. For example, 34 CFR 300.646, 
states if a state receives federal funds for special education services, the state must report the 
identification rates of students receiving services by race and ethnicity classified by 
impairment type and setting for the state and the districts within the state. If significant 
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disproportionality is found states must address the issue in policy and practice reforms and 
provide training for staff or supports for students to correct the inappropriate 
overidentification. 
It is important to remember the seminal work pertaining to educational spending and 
student performance, commonly referred to in the school finance field as the money matters 
debate, employed analytics framed in the ordinary least squares regression and to some extent 
assume the education process is optimal. These studies are structured within a normative frame 
and use production or cost functions that assume a known production process. However, the 
education process is not known or defined, yet traditional economic frameworks are applied to 
a field that does not behave similarly to the firms in which traditional frameworks are modeled 
(Rolle, Houck, He, 2010).  This study highlights the need to use more appropriate approaches 
to examine school productivity and efficiency like budget maximization theory. Budget 
maximization theory more appropriately characterizes the behavior of public organizations. 
Moreover, using a framework more aligned with how public schools function and subsequently 
analytical measures that properly model educational input -output relationships could lead to 
more consistent findings and further strengthen what significant indicators influence the 
educational process. 
Unpacking the Educational Input – Output Relationship 
Various other school characteristics were controlled for in this study and provided 
additional evidence of stronger influences on spending. Other controlled independent variables 
included family and district characteristics such as family identified economic status, student to 
teacher ratios, and average property values within the district. The same demographic variables 
were included in models for every year examined and student to teacher ratio was most 
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influential characteristics based on standardized weights. Additionally, the student to teacher 
ratios had a negative statistically significant relationship with total expenditures per student. 
Thus, districts with higher student per teacher ratios tended to spend less money per student.  
This relationship is not surprising as larger class sizes would reduce the number of 
instructional staff salaries needed to support students. However, Hanushek’s (1989) seminal 
meta-analysis evaluating 187 studies pertaining to school performance and school spending 
revealed teacher experience as the strongest indicator influencing student performance. While 
this study included teacher experience as an independent variable, no statistical relationship was 
established, and class size was the greatest influence on spending. Hanushek’s subsequent 
studies (1991, 1995, 1997) suggest quality of purchased inputs and teacher quality as strong 
performance indicators. Nevertheless, Hanushek’s seminal work focused on performance while 
this study focused on expenditures, in which the model structures are the inverse of one another. 
Thus, is the expenditure function used in this study was oriented as a production function or 
outcome function, class size would be a predictive variable. The conceptual approaches utilized 
to examine the functions may be different, but it adds to the research base that class size is an 
important factor in the educational process. More research is needed which applies more 
appropriate techniques like SFA to further validate the statistically validation of the variable in 
the model. 
Another negative statistical relationship presented in this study related to the student 
outcome variables (graduate rates, dropout rates, completion rates. TAKS English, and TAKS 
Math passage percentages). In years, where strong statistical relationships were found, districts 
that produced better student outcomes tended to spend less per student. These results counter the 
literature supporting the lack of relationships between spending and performance (Hanushek & 
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Rivkin, 1997; Hoxby, 2004). Furthermore, it provides evidence in contrast to Ram (2004) and 
Wolff, Baumol, and Saini’s (2013) work asserting increases in per pupil expenditures do not 
produce efficient outcomes.  
In contrast, property value, the second strongest predictive influence on expenditures, had 
a positive relationship to spending. In other words, districts with higher property values tended to 
spend more per student. Likewise, a similar trend was identified with students from 
economically disadvantaged backgrounds. Districts with more students from economically 
disadvantaged backgrounds tended to spend more per pupil. Thus, given the budget 
maximization frame applied when conducting this study, districts with additional funds to spend, 
expended the funds. Additionally, research supports the influence of non-purchased inputs such 
as student socio-economic backgrounds as a variable that impacts students learning and 
subsequently educational outcomes (Mensah, Schoderbek, & Sahay, 2013; Mimura, 2014). 
As discussed in previous chapters, the education production function, or process of 
relating inputs to outputs, is unknown (Rolle, 2005). Thus, this study premised efficiency as a 
concept in which the relative best producers given the resources available are efficient relative to 
those districts that were able to produce similar outcomes albeit more financial resources. It is for 
that reason efficient districts should be examined in more detail to understand what processes or 
practices are utilized within the districts. By identifying commonly used practices within not 
only efficient but inefficient districts it helps provide evidence to substantiate best practices. 
Understanding more about best practices helps define the educational process and unpack what 
researchers refer to as the educational black box (Cuban, 2013). Having a clear understanding of 
the educational process leads to better ways of capturing what happens in schools and 
subsequently enhances how researcher can model educational input – output relationships.  
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Budget Maximization Theory, Alive and Well 
Traditional production and cost function studies assume cost minimization (firms 
(Houck, Rolle, & He, 2010). However, public organizations do not function in accordance to 
cost minimizing principles. For example, in the context of education, if school districts reduce 
their budgets there are no incentivizes for students or staff. Incentives, if any, are associated with 
performance pay meaning students meet some desired school outcome, usually performance on a 
state standardized assessment. In fact, Rothstein (2015) claims teacher performance bonuses 
provide modest incentives and thus have small effects on teacher participation. Punitive actions 
such as staff reductions and lack of tenure or seniority coupled in times of salary increases tend 
to yield larger effects (Rothstein, 2015). The notion of valuing non-pecuniary benefits aligns 
with the behavioral assumptions highlighted in Niskanen’s (1971) seminal work on budget 
maximizing behavior. Additionally, the concept of non-pecuniary benefits being coupled when 
times or steady salary increases highlights an underlying factor of school administrators being 
able to garner funds to provide growing salaries for staff. In education, increased salaries are not 
associated with costs saving redistribution, but increased budgets. Further, supporting that budget 
maximization theory is applicable to public education organizations. 
Budget maximization assumptions provide an appropriate framework to examining the 
relationship between educational inputs and outputs. Niskanen (1971) explains organizations will 
attempt to garner larger budgets even if outcomes fail to improve. This study demonstrated that 
overall per pupil expenditures increased during the study’s timeframe of 2002-2012 ($8,184 to 
$10,268), while overall student outcomes decreased overall, with exception of graduation rates.  
Additionally, Niskanen budget maximization theory supports that no predictive 
significant statistical relationships exist between expenditures and student outcomes. Not all the 
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years examined revealed strong relationships between expenditures and educational outcomes. In 
fact, graduation rates and TAKS Math passing rates were the only student outcome variables to 
present strong relationships for more than half of the examined years. Furthermore, of the six 
years of predictive expenditure – output relationships, four years (2004, 2007, 2011, 2012) 
presented overlap. Moreover, Texas school districts presented strong predictive relationships 
among all outcome variables during 2011 and 2012. While the occurrence could be incidental, 
this could be the result of delayed effects of the American Recovery and Reinvestment Act of 
2009 (ARRA). Regardless, only two of the nine years examined show consistent relationships 
among spending and all the identified student outcomes. Thus, this provides evidence that Texas 
traditional school districts exhibit budget maximizing characteristics. 
Implications 
The study revealed several key findings that can be linked to implications for future 
research. Study findings relate to three main areas: research pertaining to school finance, budget 
maximization theory, state district policies, and practice. This section discusses study findings 
and describes the influence and possible effects to the larger context of schools and special 
education. 
School Finance.  This study revealed mixed results regarding statistical relationships 
existing between per pupil expenditures and student outcomes. In fact, 4 to 5 out of the 9 years 
examined revealed no significant relationships between per pupil expenditures and student 
outcomes based on graduation, dropout, completion, TAKS English, and TAKS Math 
performance, respectively. Meaning, on average half of the observed student outcome variables 
did not have an influence on district spending and as mentioned previously, supports budget 
maximization theory. Thus, this indicates the possibility that Texas traditional school districts are 
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budget maximizers. However, more research is needed to support the assertion of Texas school 
districts being budget maximizers. 
 Conducting additional analyses to confirm budget maximizing behavior is necessary to 
challenge the assumptions of applying the dominant perspective of cost minimization to 
approaches of measuring school efficiency. For example, time series analysis can investigate if 
prior year performance can be predicted based on spending patterns. Niskanen’s (1971) seminal 
work supports that no such statistical relationships exist between current year budgets and prior 
year performance.  
 Budget Maximization Theory.  Another aspect of budget maximization theory supports 
that organizations will continue garner larger budgets given little to no increase in organizational 
outcomes (Niskanen, 1971). This study concludes, on average, increased spending for total 
operating expenditures for traditional Texas districts during 2004 through 2012. The study was 
not designed to test the budget maximization theory. However, given the increased total 
expenditure levels the assumptions of the theory appear applicable and extensions of this 
research should explore testing the assumptions. In fact, findings revealed not only increased 
spending for Texas districts, but no predictive significant statistical relationships exist between 
expenditures and student outcomes. This adds another dimension to support budget 
maximization theory. Moreover, by providing more evidence that public schools are budget 
maximizers offers provides support to utilize more appropriate analytical techniques for 
measuring school efficiency. This leads to future research to promote more appropriate modeling 
techniques and a better understanding about how to conceptualize the relationship between 
expenditures and student outcomes. 
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State Education Policy. This study revealed that Texas school districts are inefficient 
when examined from a normative economic perspective. However, the inefficiency is based on 
the inherent inefficiencies of being non – optimal due to budget maximizing behavior. If public 
education organizations’ efficiencies are examined outside of a cost minimizing frame, then the 
criteria for defining efficiency changes. This means if the efficiency of public organizations is 
examined with more appropriate approaches then relative efficiencies can be established that 
accurately describe organization’s efficiencies when controlling for those inherent system 
inefficiencies. The approach used in this study utilized SFA within a budget maximizing frame 
to account for organizational inefficiencies. The results indicated that while the most efficient 
districts spent more than the estimated frontier, on average 3% more than the estimated frontier, 
the districts were able to achieve the best student outcomes. The variance of the efficient 
districts, or least inefficient districts, is associated with inherent organizational inefficiencies and 
model error. Thus, it is inappropriate to deem the districts that were identified as the least 
inefficient as efficient based on inherent systemic issues which are unable to be controlled by 
school administrators.  
 Educational policies would have to change in order to apply analytical techniques rooted 
in the cost minimizing frame. The central tension regarding measuring school efficiency is 
rooted in the approach of applying cost minimizing assumptions when educational policies 
support and lead public school organizations to operate in an opposite manner. School districts 
that receive any federal funding and provide services to historically marginalized groups such as 
students with disabilities are least likely to engage in a cost minimizing behaviors given policy 
constraints. For example, IDEA requires states and local education agencies to make available or 
maintain the same amount of financial support for students with disabilities as they did the 
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previous year (34 CFR 300.163 (a) & 34 CFR 300.203 (b)(1)). In other words, state and local 
education agency may not reduce their expenditure levels for students with disabilities if they 
wish to receive supplemental federal funds. The IDEA fiscal requirements described previously 
are commonly referred to as maintenance of effort requirements and such requirements are 
placed on education title programs. Moreover, these maintenance of effort fiscal requirements 
impact state policies that govern local education agencies or districts.  
 Given the example of some of the educational policies in place, such as maintenance of 
effort, public education agencies are conditioned to maintain or to spend more to provide 
services for students, especially those served by title programs. In fact, maintenance of effort 
requirements build a stronger argument that public-school districts and other public education 
organizations are budget maximizers. Additionally, this reveals the dichotomy between the 
application of cost minimization assumptions and analytical approaches rooted in the approach to 
measure school efficiency. 
 While this study did not find differences among Texas’ special education identification 
rates and performance within district efficiency types, it provides an opportunity for additional 
research to explore special education program efficiency. Special education program efficiency 
can be examined alone or nested within overall district efficiency type (e.g., do efficient districts 
have efficient special education programs?). Additionally, investigating efficiency within a 
budget maximizing frame can help inform policy makers on whether maintenance of effort 
requirements are still beneficial or needed as efficiency or program effectiveness could provide 
safeguards for ensuring students receive the appropriate supports to meet educational outcomes. 
 Additionally, this study revealed that the identification rates of students with disabilities 
decreased during the 2004 – 2012 period. Initially, this researcher suspected the decrease was 
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due to state policy changes or program initiatives such as Multi-Tiered Systems of Support. 
However, during this study the United States Department of Education, Office of Special 
Education Programs (OSEP), found several Texas Independent School Districts (ISDs) failed to 
properly find and identify students with disabilities (Texas Part B Monitoring Enclosure, 2017). 
OSEP, indicated that the under-identification may have begun as far back as 2004 when TEA 
updated its automated data system, PBMAS. The state used the automated system to monitor 
districts. Districts with special education identification rates higher than 8.5% received more 
monitoring visits. Thus, districts perceived lowering identification rates to 8.5% or lower as a 
way to reduce state oversight through monitoring (Texas Part B Monitoring Enclosure, 2017). 
The release of the OSEP enclosure explaining the decrease in the identification of students with 
disabilities provides a new perspective of why no differences were found between efficient and 
inefficient districts special education student performance. Also, it may account for results 
revealing no statistical differences among efficient and inefficient districts identification rates.  
 As a result of the federal government’s findings of TEA’s noncompliance to meet IDEA 
requirements, new policies were enacted by the Texas legislature to safe guard against special 
education identification caps. However, if studies were conducted to evaluate the efficiency of 
special education programs it leads to question whether TEA would have been able to identify 
and prevent districts from employing identification caps. Studies on program efficiency and 
subsequently effectiveness provide a focus on improved educational outcomes. Additionally, 
studies examining program efficiencies can led to better informed decisions when creating state 
policies as all state identified inputs are examined in relationship to state desired student 
outcomes.  
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Examining Texas shows that the policy landscape within states is complex. Texas has a 
history of addressing funding inequalities and has developed policies to meet challenges as they 
occur. This study did not reveal performance differences among students with disabilities, but 
district spending differences were identified and those districts with the ability to generate more 
revenue spent more to educate students. A further examination is needed to explore what 
accounts for the spending differences on a programmatic level and may reveal that there is more 
the state can proactively do to ensure equal access to students’ educational access and outcomes. 
In fact, while this study focused on Texas, this study is replicable for any state. As mentioned 
previously, a state’s context including funding mechanism and policies would influence the 
structure of the efficiency model and help provide a better understanding of how the state’s 
educational inputs influence. Unpacking the input-output relationship helps to explain a state’s 
educational process subsequently highlights if policy reforms are needed.  
District Policy.  Similarly, to the state education agency, TEA, local education agencies, 
Texas independent school districts are held to the maintenance of effort requirement. In the 
context of special education, TEA is responsible for ensuring its independent school districts, 
those receiving IDEA Part B funds, budget and spend the same amount to educate students with 
disabilities from year to year (34 CFR § 300.203 (b)(1), 2018). Unlike the state requirement, 
districts are allowed some flexibility to reduce effort provided the district meets allowable 
exceptions, which result in budget or expenditures decreases. Approved allowable exceptions 
consist of voluntary special education staff departures, decreases in special education enrollment, 
termination of a costly program for a high needs student, termination of a costly long-term 
purchase, and state education agency cost assumptions (34 CFR§ 300.204, 2018). 
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 The maintenance of effort requirement served a vital purpose upon its enactment. The 
requirement ensured districts were responsible for providing the financial resources necessary to 
serve and educate students with a disability. This safe guard ensured local education agencies 
used federal funds to supplement program services and not supplant the funds. The last estimate 
of the average federal share towards special education reveals IDEA funds represent 8% of total 
local and state special education expenditures (Chambers, Parrish, & Harr, 2004). While federal 
funds do not represent a significant source of funds for districts, accepting IDEA funds requires 
the district to meet the requirement.  
 The concept of maintaining program spending levels or increasing expenditure levels 
aligns with the budget maximization approach. This further supports the argument that local 
education agencies receiving federally titled program funds will behave similarly to bureaus and 
are budget maximizers. Given the budget maximizing behavior of school districts, studies 
focusing on school efficiency should use analytical techniques to measure efficiency that align 
with the budget maximization approach. 
  District Practice.  As stated previously, this study concluded efficient districts spent 
more than 3% over the estimated expenditure frontier, while inefficient districts spent 
approximately 40% more than estimated frontier. A further examination of the districts 
characteristics revealed differences in median property values between efficient and inefficient 
districts. While this study did not investigate if the difference in property values was statistical 
significant, the discrepancy is notable.  Efficient districts median property value averaged 
$353,000 during 2004 to 2012 in comparison to inefficient districts average of $709,000 during 
the same timeframe. Thus, districts with the ability to generate more local revenue for education, 
spent more to educate students.  
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This study’s research question focused on distinguishable differences in the special 
education population within efficient and inefficient districts, yet district characteristics such as 
property values and subsequent ability to generate tax revenue may reveal additional information 
regarding how districts prioritize program spending. For example, inefficient districts may spend 
more because the districts are wealthy and invest in programs to better prepare students for post-
secondary endeavors such as college or career readiness. Thus, these districts spend more and 
achieve similar end of high – school results such as graduation or dropout rates as the efficient 
districts. Investigating post-secondary outcomes may reveal the impact of program influence on 
long-term educational or quality of life outcomes. However, this was out of the scope of this 
dissertation but expands using the type of analysis explored in this dissertation to capture 
educational inputs relationship to long-term, quality of life outcomes. A more in-depth 
examination of districts having the ability to provide more financial resources for education 
programs may reveal a difference in the district practices to provide services and prepare 
students for post-secondary experiences. 
Special Education Practices.  Conducting efficiency studies as demonstrated in this 
dissertation provides an opportunity for districts to reexamine expenditure levels and focus on 
academic outcomes for students, especially high needs, high investment groups like students 
with disabilities. This study focused on per pupil expenditures and what districts spent to achieve 
desired student outcomes. While efficiency was established on per pupil spending based on 
overall district performance, a secondary investigation focused on special education performance 
differences within efficient and inefficient district classifications. The results revealed no 
differences existed between efficient and inefficient district types. Furthermore, the study did not 
examine special education program level differences.  
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Special education services are provided on a continuum with some students receiving 
more intensive services than others. Additional research is needed to understand if program level 
practices factor into the study’s results. The study did not conclude if there were statistically 
significant performance differences between student with disabilities performance and their non 
– disabled peers. However, the study does indicate the average student performance of students 
with and without a disability. Students with a disability have lower performance results than their 
nondisabled peers, but statistical significance was not tested as the study focused on the 
differences between students with a disability performance when compared by district efficiency 
type. The next logical step for future research is to examine the performance differences between 
the student groups. Additionally, future research should examine special education program 
differences within efficient and inefficient districts. This means investigating special education 
student trends to identify severity of student needs, placement of students on the continuum of 
services, and spending levels to gauge what services cost.  
The last re-authorization of ESEA, known as ESSA, focuses on accountability and holds 
all students to the same proficiency standards including students with a disability. Exploring 
program level service provision is beneficial to understanding how policy is translated and 
implemented into school level practices for special education.  Additional examinations of 
school level practices could reveal if districts are implementing the best practices to achieve 
optimal student outcomes. This would further build a case to establish what practices influence 
improved student results and subsequently what those services cost to drive more effective 
decision making at the school level.  
Special education is a high investment program due to students requiring more personnel 
or services than non-disabled peers to have access to the general curriculum. Given that more 
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resources are needed it raises the question of whether equity or efficiency is valued more within 
the field. Furthermore, if efficiency continues to be a concept to explore across various 
educational programs due to accountability measures, this study highlights the importance of 
critically examining the construct of efficiency within the context of education. Additionally, by 
no means are the implications presented in this study limited to Texas but can be applicable for 
other states if a similar study is replicated. The context may be different but conducting 
efficiency studies to unpack the educational input-output process has implications for re-
evaluating policies and practices that impact improved outcomes for students. 
Future Research 
This study is explorative in nature and unpacks the tension around economic discourse, 
school finance, and special education policy and finance as it pertains to school efficiencies. 
Using a budget maximizing framework to analyze traditional Texas independent school districts, 
this study examined if distinguishable differences existed between the proportion students found 
eligible for special education services and the overall performance of students with disabilities 
based on the attending a school district categorized as efficient or inefficient. While statistical 
differences were not identified based on the special education eligibility or end of high school 
performances, several key findings emerged for additional research considerations.  
The Texas funding mechanism provided the criteria for the selection of variables to 
examine in this study. The state policy of the Texas Top 10% Rule was utilized to establish 
efficiency thresholds. Incorporating educational components valued by the state was important to 
capture to accurately analyze and interpret findings given the state context. As such, efficiency 
thresholds were set to align policies. However, aligning with state policies, such as a 10% 
threshold, led to limited districts being included in the efficiency category and thus holds true for 
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the inefficient districts inclusion as well. This researcher suggests that future replications or 
extension of this study use quartiles as efficiency thresholds or utilize other dispersion decision 
making thresholds to capture as many similar producing districts into the sample. Including all 
relative efficient districts with similar efficiency ratios leads to a more accurate account of 
districts. Perhaps expanding the efficiency inclusion criteria would have provided more detail to 
help explain some district characteristic discrepancies, such as median property values. 
Moreover, analysis techniques such as the previously mentioned modified quadriform analysis 
could be used to further categorize districts. The analysis would introduce another category of 
schools that are neither efficient nor inefficient, but effective and ineffective.  
Additionally, the concept of state context matters. In fact, this is an important concept to 
value if replication of this study is applied to other states. For example, other efficiency 
thresholds could have been explored for the study, but a policy already established by the state 
was applied as the threshold. While the policy was not an established as a general policy for all 
programmatic or funding thresholds, it is the only known threshold criteria. Thus, applying the 
criteria to the study builds off a concept already familiar to stakeholders bridging the research to 
policy implication gap or making the content more understandable to key personnel.  
Besides expanding the efficiency inclusion criteria, another potential area of research 
expansion is investigating the geographical location of efficient and inefficient districts by 
county. It provides more context to understanding if region or regional economics may influence 
district spending of public education funds. Furthermore, it can answer questions whether 1) 
municipalities that can raise more funds will spend more for public education? 2) proximity to 
urban areas result in more or less spending? 3) proximity to urban areas result in spending for 
certain educational programs related to regional industry work force demand?       
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Another aspect future research should investigate more is the impact of district size. 
While district size was included to describe the concentration of students enrolled in a district 
attention was not given to factor in if district size impacted costs or expenditures needed to 
provide an educational service. For example, if a district has a small student population then 
services may cost more due to the district enrollment size. While this study revealed that efficient 
and inefficient district sizes were comparable, extensions of this research should consider 
educational cost index to account for potential expenditure differences across districts. 
Furthermore, the explorative nature of this study provides a basis for the need of more 
district level research. Future study extensions should explore what types of educational 
programs are offered within efficient and inefficient districts and the types of students served 
within these programs. Moreover, future district level research can examine administrative and 
instructional practices to investigate if efficient districts employ different practices than 
inefficient districts. Research at the district or even school level can provide more insight as to if 
the discrepancies between efficient and inefficient districts are programmatic and subsequently 
equitable given the types of students served within the district types.  
Summary of Findings 
This study investigated the relative efficiency of traditional school districts within Texas. 
The research question focused on finding distinguishing differences between efficient and 
inefficient school districts when examining the context of special education. The history of 
special education is wrought with challenges as the group sought to build access to curriculum. 
As such, this study explored if the pursuit of efficiency resulted in different outcomes for 
students with disabilities.  
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This study examined efficiency from a counter traditional perspective. Understanding 
that education organizations’, unlike the cost minimizing private firms, behave similarly to 
bureaucracies, the study employed budget maximization as a conceptual framework to explore 
efficiency. Additionally, a more appropriate analytic method, SFA, was utilized determine 
efficiency of districts.  
The results of the study concluded that district efficient type did not result in different 
educational outcomes for students with disabilities when examining graduation, dropout, 
completion, and 11th grade passage on state standardized assessments for English and Math. 
While analysis revealed that inefficient districts spend almost twice as much as efficient districts, 
no other significant differences were identified among districts type based on the percentage of 
students receiving special education or student performance. However, the study did not test for 
significant differences based on district demographics such as wealth and ability to generate tax 
revenue for spending. Additionally, other outcome factors were not examined such as post 
school outcomes related to college or career and technical school enrollment.  
This study is framed by the tension that exist among applying normative economic 
frameworks to organizations that are best characterized by positive economic frames. In fact, 
educational policies, specifically those targeted for special education, demonstrate the 
frameworks misalignment. As previously explained, federal policies such as IDEA's 
maintenance of effort requirement provide examples of the bureaucratic nature of public 
education and the influence on the decision-making process at multiple decision levels. Such 
educational policies are premised on maintaining or increasing spending for historically 
marginalized groups, yet the techniques used to commonly measure the efficiency of educational 
agencies that implement these policies are rooted in a context that is in contrast and 
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inappropriate. The information presented in this study highlights the need to explore different 
contexts for defining school efficiency and alternative ways to measure school efficiency. 
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APPENDIX A  
Efficient and Inefficient Special Education Student Percentages  
Total Expenditures by Graduation 
2004 - 2012 
Year Efficient Inefficient 
2004 13.7 13.8 
2005 13.9 14.3 
2006 13.2 13.9 
2007 12.6 12.9 
2008 11.4 11.0 
2009 10.4 10.4 
2010 9.7 9.6 
2011 9.4 9.5 
2012 9.3 9.7 
AVG 11.5 11.7 
Note. Special education student population percentages reflect differences within efficient and inefficient districts. 
Efficiency was established via SFA using total expenditures per student, graduation rates and other school input 
variables. 
 
Efficient and Inefficient Special Education Student Percentages  
Total Expenditures by Dropout 
2004 - 2012 
Year Efficient Inefficient 
2004 13.7 13.8 
2005 13.8 14.3 
2006 13.2 13.9 
2007 12.5 13.0 
2008 11.3 10.9 
2009 10.2 10.2 
2010 9.5 9.6 
2011 9.4 9.5 
2012 9.3 9.6 
AVG 11.5 11.6 
Note. Special education student population percentages reflect differences within efficient and inefficient districts. 
Efficiency was established via SFA using total expenditures per student, dropout rates and other school input 
variables. 
 
 
 
 138 
 
Appendix A (continued) 
 
 
Efficient and Inefficient Special Education Student Percentages  
Total Expenditures by Completion 
2004 - 2012 
Year Efficient Inefficient 
2004 13.6 13.7 
2005 14.0 14.3 
2006 13.3 13.9 
2007 12.6 12.9 
2008 11.2 11.3 
2009 10.3 10.5 
2010 9.5 9.7 
2011 9.4 9.5 
2012 9.3 9.7 
AVG 11.5 11.7 
Note. Special education student population percentages reflect differences within efficient and inefficient districts. 
Efficiency was established via SFA using total expenditures per student, completion rates and other school input 
variables. 
 
Efficient and Inefficient Special Education Student Percentages  
Total Expenditures by TAKS English 
2004 - 2012 
Year Efficient Inefficient 
2004 13.7 14.3 
2005 14.0 14.2 
2006 13.2 14.0 
2007 12.5 12.3 
2008 11.1 11.3 
2009 10.2 10.1 
2010 9.7 9.5 
2011 9.4 9.6 
2012 9.5 9.8 
AVG 11.5 11.7 
Note. Special education student population percentages reflect differences within efficient and inefficient districts. 
Efficiency was established via SFA using total expenditures per student, TAKS English and other school input 
variables. 
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Appendix A (continued) 
 
 
 
Efficient and Inefficient Special Education Student Percentages  
Total Expenditures by TAKS Math 
2004 - 2012 
Year Efficient Inefficient 
2004 13.4 14.2 
2005 14.0 14.3 
2006 13.2 14.0 
2007 12.6 12.9 
2008 11.3 11.0 
2009 10.3 10.1 
2010 9.6 9.9 
2011 9.6 9.8 
2012 9.3 9.8 
AVG 11.5 11.8 
Note. Special education student population percentages reflect differences within efficient and inefficient districts. 
Efficiency was established via SFA using total expenditures per student, TAKS Math and other school input 
variables. 
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Appendix B 
Special Education Performance Summary Results 
 
Special Education Graduation, Dropout, and Completion Rates 
Efficient and Inefficient District Total Expenditure by Graduation  
2004 - 2012 
 Graduation Dropout Completion 
Year Efficient Inefficient Efficient Inefficient Efficient Inefficient 
2004 83.0 80.4 0.7 0.9 92.3 92.4 
2005 85.5 81.3 0.7 0.9 95.9 95.0 
2006 85.0 83.0 0.7 0.7 95.8 95.7 
2007 84.7 83.3 1.5 1.7 94.0 94.0 
2008 84.5 82.5 1.3 1.7 92.0 90.1 
2009 85.8 79.2 1.2 1.4 93.5 90.6 
2010 86.0 85.5 1.4 1.9 92.6 93.0 
2011 86.7 85.3 1.2 1.0 93.1 92.8 
2012 88.0 89.3 1.1 1.3 89.0 89.6 
AVG 85.5 83.3 1.1 1.3 93.1 92.6 
 
 
 
 
Special Education Graduation, Dropout, and Completion Rates 
Efficient and Inefficient District Total Expenditure by Dropout  
2004 - 2012 
 Graduation Dropout Completion 
Year Efficient Inefficient Efficient Inefficient Efficient Inefficient 
2004 83.3 79.4 0.8 0.9 91.9 91.2 
2005 85.0 82.3 0.9 0.6 95.7 96.0 
2006 84.5 84.1 0.7 0.7 95.7 95.6 
2007 85.7 82.7 1.6 1.6 94.1 93.8 
2008 84.3 82.7 1.3 1.5 91.8 89.9 
2009 86.7 78.5 1.3 1.2 94.0 90.2 
2010 86.9 84.3 1.3 1.8 93.0 91.6 
2011 88.9 84.8 1.2 1.0 94.7 92.4 
2012 87.8 87.7 1.5 1.0 88.5 88.2 
AVG 85.9 83.0 1.2 1.1 93.3 92.1 
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Appendix B (continued)  
 
 
Special Education Graduation, Dropout, and Completion Rates 
Efficient and Inefficient District Total Expenditure by Completion 
2004 - 2012 
 Graduation Dropout Completion 
Year Efficient Inefficient Efficient Inefficient Efficient Inefficient 
2004 83.4 79.7 0.7 0.9 92.4 92.2 
2005 84.9 82.3 0.8 0.7 95.5 96.0 
2006 84.1 84.1 0.7 0.7 95.7 95.6 
2007 86.6 83.0 1.5 1.7 94.2 94.0 
2008 83.3 82.5 1.3 1.6 90.6 91.0 
2009 86.6 78.6 1.2 1.4 94.0 90.7 
2010 87.2 84.5 1.4 1.9 93.1 92.4 
2011 87.5 84.7 1.1 1.1 93.2 93.4 
2012 88.1 88.6 1.1 1.3 89.0 89.0 
AVG 85.7 83.1 1.1 1.2 93.1 92.7 
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Appendix C  
Special Education Performance T-Test Results 
Total Expenditure Graduation 2004 - 2012 
Note. Using t-test analysis, a comparison of special education students’ performance within efficient and inefficient 
districts. Efficiency was established via SFA using total expenditures per student, graduation rates and 
demographics variables. 
 
Special Education Performance T-Test Results  
Total Expenditure by Dropout 2004 - 2012 
Note. Using t-test analysis, a comparison of special education students’ performance within efficient and inefficient 
districts. Efficiency was established via SFA using total expenditures per student, dropout rates and demographics 
variables.  
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Appendix C (continued)  
 
Special Education Performance T-Test Results 
Total Expenditure by Completion 2004 - 2012 
Note. Using t-test analysis, a comparison of special education students’ performance within efficient and 
inefficient districts. Efficiency was established via SFA using total expenditures per student, completion 
rates and demographics variables. 
 
 
 
